MOBILE BIM PROJECT EXECUTION PLAN MANAGEMENT SYSTEM
(MoB-MaS) FOR PUBLIC WORKS DEPARTMENT MALAYSIA

PUNG YI LIN

A thesis submitted in fulfilment of the requirement for the award of the

Degree of Master of Engineering Technology

Faculty of Engineering Technology

Universiti Tun Hussein Onn Malaysia

SEPTEMBER 2023



Dedicated to my Heavenly Father,
Loving parents, academic supervisors,

Kai Len, Zhi Peng, Chue Eng,

and my Hope companions.

il



v

ACKNOWLEDGEMENT

First and foremost, I would like to express my greatest gratitude to my heavenly Father
for His faithfulness. For His provision has granted me peace, strength, and courage to
walk this research journey with determination. The hope He placed in me helped me
overcome the challenges of completing this study.

My sincere gratitude is extended to my academic supervisor, Ts. Dr. Peniel
Ang Soon Ern for the insight, knowledge, and advice she shared with me to complete
this thesis. Her enthusiasm has gathered the relevant professionals to make this
research possible. I greatly appreciate her constant encouragement and opportunities
given to build my personal capabilities and technical skills.

I would also like to express appreciation to my co-supervisor, Assoc. Prof. Dr.
Aryani Binti Ahmad Latiffi for her invaluable input and guidance. Thank you for her
suggestion and feedback in every discussion and her invitation to attend workshops
related to our field of study.

I am fortunate to have my research teammate, Tsai Kai Len, in this Master's
research journey. He has not hesitated to lend a hand and take up the role of
coordinating the development of both WeB-MaS and MoB-MaS. Not forgetting Lim
Zhi Peng and Cheah Chue Eng for their IT support and guidance in developing MoB-
MasS. The cooperation given by the Public Works Department (JKR) BIM Unit is also
highly appreciated.

My immense gratitude goes to my parents, who have given me a chance to
pursue this Master's Degree with their financial support. I greatly appreciate my family
in Christ for their companion and encouragement have immersed me in love.
Specifically, thanks to Sze Hui and Oika for their listening ears, mental support, and
the trust they have in me.

This research project would not have been completed without the financial

support from the Centre of Graduate Studies, UTHM, and the help of many.



ABSTRACT

BIM Project Execution Plan (BPEP) defines Building Information Modelling (BIM)
information, standards, and a set of processes to execute a BIM project. Preliminary
study with Public Works Department (JKR) reveals that manually managing BPEP
information using text processing software and email had lengthened the updating and
sharing process, leading to miscommunication and information loss throughout the
project. Therefore, real-time communication and collaboration of stakeholders in
managing BPEP is required to reduce conflicts in BIM project execution raised by data
inconsistency. JKR, which spearheads BIM adoption in Malaysia public projects is
selected as a case study with the aim of digitalising BPEP with real-time information
through Mobile BPEP Management System (MoB-MaS). The study's first objective,
which is to determine the user requirements of MoB-MaS, is achieved by conducting
a semi-structured interview with JKR BIM unit. The data collected was analysed with
content analysis approach using a matrix table. Consequently, the second objective
was executed by using agile scrum approach to develop MoB-MaS. Lastly, the
acceptance and usability of MoB-MaS were evaluated by JKR BIM unit with the aid
of questionnaire survey. The findings of user requirements led to the development of
MoB-MaS with elements such as a real-time information, push notification, publish,
and sharing features. JKR substantiated good reception to 18 functionalities of MoB-
MasS, entailing to the high average mean score (4.40 out of 5.0) for its effectiveness.
MoB-MaS ensures the continuity flow of timely data for BPEP information
management, overcoming the information delay and miscommunication caused by

non-collaborative tools.
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ABSTRAK

Pelan Pelaksanaan Projek BIM (BPEP) mentakrifkan maklumat Building Information
Modelling (BIM), piawaian dan set proses untuk melaksanakan projek BIM. Mengikut
kajian awal dengan JKR, kekangan mengurus maklumat BPEP secara manual
menggunakan perisian pemprosesan teks dan e-mel telah memanjangkan proses
pengemaskinian dan perkongsian yang kemudiannya membawa kepada salah
komunikasi dan kehilangan maklumat sepanjang projek. Justeru, komunikasi masa
nyata dan kerjasama pihak berkepentingan dalam menguruskan BPEP diperlukan
untuk mengurangkan konflik dalam pelaksanaan projek BIM yang dibangkitkan oleh
ketidakkonsistenan data. JKR, yang menerajui penggunaan BIM dalam projek awam
Malaysia dipilih sebagai kajian kes dengan tujuan mendigitalkan BPEP dengan
maklumat masa nyata melalui Sistem Pengurusan BPEP Mudah Alih (MoB-MaS).
Objektif pertama kajian iaitu menentukan keperluan pengguna MoB-MaS telah
dicapai dengan melakukan temu bual separa berstruktur dengan unit BIM JKR. Oleh
itu, objektif kedua dilaksanakan dengan menggunakan pendekatan agile scrum untuk
membangunkan MoB-MaS. Akhir sekali, penerimaan dan kebolehgunaan MoB-MaS
telah dinilai oleh unit BIM JKR dengan mengguna kajian soal selidik. Hasil kajian
keperluan pengguna membawa kepada pembangunan MoB-MaS dengan unsur-unsur
seperti maklumat masa nyata, pemberitahuan tolak, dan ciri aliran kerja pernebitan dan
berkongsi. JKR membuktikan penerimaan yang baik kepada 18 fungsi MoB-MaS,
dengan membawa kepada purata skor min yang tinggi (4.40 daripada 5.0) bagi
keberkesanannya (Effectiveness). MoB-MaS yang memastikan aliran kesinambungan
data tepat pada masanya untuk pengurusan maklumat BPEP, telah mengatasi
kelewatan maklumat dan salah komunikasi yang disebabkan oleh alat yang tidak

kolaboratif.



vii

CONTENTS

TITLE i
DECLARATION ii
DEDICATION iii
ACKNOWLEDGEMENT iv
ABSTRACT v
ABSTRAK vi
CONTENTS vii
LIST OF TABLES X
LIST OF FIGURES xii
LIST OF ABBREVIATIONS Xiv
LIST OF APPENDICES Xvi
CHAPTER 1 INTRODUCTION 1
1.1 Background of research 1
1.2 Problem statement 3
1.3 Research question 3
1.4 Research objectives 4
1.5 Scope of research 4
1.6 Significance of research 5
1.7 Research methodology 6
1.8 Summary 7
CHAPTER 2 LITERATURE REVIEW 8
2.1 Introduction 8
2.2 Building Information Modelling (BIM) 8
2.2.1 BIM definition 9
2.2.2 BIM in the Malaysia construction industry 9



viii

2.2.3 BIM implementation in JKR 12

2.3 BIM Project Execution Plan (BPEP) 17
2.3.1 BPEP elements of JKR 18
2.3.2 Current practice and issues of BPEP in JKR 20
24 Digitalising BPEP in construction industry 24
2.4.1 Existing platform for BPEP management 25
2.4.2 Gap analysis of past research on mobile 30

application for BIM platform

2.4.3 The need for real time application in BPEP 32

2.5  Summary 34

CHAPTER 3 RESEARCH METHODOLOGY 36
3.1  Introduction 36

3.2 Research design 36

3.2.1 Stage 1: Preliminary study 40

3.2.2 Stage 2: User requirement analysis 41

3.2.3 Stage 3: Mobile application development 43

3.2.4 Stage 4: Mobile application testing and evaluation 47
33 Summary 52

CHAPTER 4 DEVELOPMENT OF MOBILE BPEP MANAGEMENT

SYSTEM (MoB-MaS) 54
4.1 Introduction 54
4.2 User requirement analysis 55

4.2.1 Respondent’s background 55
4.2.2  The main purpose of MoB-MaS 56
4.2.3 The primary user of MoB-MaS 58
4.2.4 Potential user and basic functional requirement 59
4.2.5 User stories 65
4.2.6  Functional and non-functional requirement 69
4.3 System design 71
4.3.1 Architecture design 72
4.3.2 Data flow diagram 73

4.3.3 User interface and functionalities 79



4.4

4.5

4.6

System implementation

44.1
442
443
4.4.4

Flutter and Dart setup
Firebase setup
Design implementation

Deployment of MoB-MaS

Mobile application testing and evaluation

4.5.1
4.5.2
453
454

Background of respondents
User acceptance
Usability evaluation

Suggestion for improvements

Summary

CHAPTER 5 CONCLUSION

5.1
5.2

53
54
5.5

Introduction

Research findings by objectives

5.2.1

522

523

Objective 1: To determine the user

requirements of Mobile BPEP Management

System (MoB-MaS)

Objective 2: To develop Mobile BPEP
Management System (MoB-MaS) for JKR
Objective 3: To evaluate Mobile BPEP
Management (MoB-MaS) for JKR in term user

acceptance and usability of the application

Contribution of research

Limitation and future research work

Conclusion

REFERENCES
APPENDICES

VITA

X

88
88
&9
91
94
94
95
95
96
104
105

108
108
108
108

109

110

110

111

114

115
126



2.1

2.2
23
24
2.5

2.6
2.7
2.8
3.1
3.2
3.3
3.4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13

LIST OF TABLES

BIM maturity level and status of adoption in Malaysia

(Bakar, 2018)

JKR BIM Projects in the 9th Malaysia Plan (UBIM, 2021d)
JKR BIM Projects in the 10th Malaysia Plan (UBIM, 2021d)
JKR BIM Projects in the 11th Malaysia Plan (UBIM, 2021c¢)

Examples of mobile BIM data management application

functions (Ding & Xu, 2014)

Comparison of existing BPEP Platform

Previous research on BIM mobile application
Potential Solutions to BPEP issues in JKR

User requirements analysis process of MoB-MaS
Scenario and testing features

List of app functionalities

Usability attributes and statements

Details of respondents

The purpose and goal of MoB-MaS

Primary user of MoB-MaS

Potential users and activities for MoB-MaS
MoB-MaS user group and task performed
Description of the epics

Summary of user stories

Access control of MoB-MaS.

Permission for the authorised project in MoB-MaS
Functional requirements of MoB-MaS
Non-functional requirements of MoB-MaS
Background of respondents for evaluation

Usability result of MoB-MasS in efficiency.

10

29
30
33
42
48
50
50
55
56
58
59
63
66
66
68
69
70
71
95
97



4.14
4.15
4.16
4.17
4.18
4.19

Usability result of MoB-MaS in effectiveness

Usability result of MoB-MaS in satisfaction.

Usability result of MoB-MaS in learnability

Benefits of MoB-MaS

Comparison of MoB-MaS with existing BPEP platform

Sumamry of issues resolve by MoB-MaS

Xi

97
98
99
100
103
106



2.1
2.2
23

24
2.5
2.6
2.7
3.1
3.2
3.3
3.4

3.5
3.6
3.7
3.8
3.9
4.1
42
43
4.4
45
4.6
4.7
4.8

LIST OF FIGURES

BIM development in JKR

BIM technology for BIM implementation in JKR
BPEP preparation process for the conventional project
(UBIM, 2021a)

As-Is diagram of BPEP preparation process.

Online Word interface in BIM 360 (Autodesk, 2020)
Drag and drop features in Plannerly (Plannerly, 2020)
Interface of PlanBIM (PlanBIM, 2020)

DSR methodology process model (Peffers et al., 2007).

Case study type (Yin, 2018)

Research methodology flow chart.
Requirements elicitation and analysis process
(Sommerville, 2011)

Agile scrum approach (Cohen et al., 2004)
Practice of sprint for MoB-MaS

Example of MoB-MasS sprint backlog
Technological process of MoB-MaS development
Prototyping with Figma tool

To-Be diagram for BPEP preparation process
Architecture design of MoB-MaS

Context diagram of MoB-MaS

Level 1 Data Flow Diagram

Level 2 Data Flow Diagram of manage project process.

(a): Login page; (b): Forgot password page
Home page

(a): Project page (System Admin);

(b): Project page (Project user)

12
16
20

22
26
27
28
36
37
39
41

43
44
45
46
47
64
72
74
75
77
80
80
81

Xii



4.9

4.10
4.11
4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21
4.22
4.23
4.24
4.25
4.26
4.27
4.28

(a): BPEP interface design;

(b): Project member and project version tab

(c): Section list

(a): Project member list; (b): Share via invitation link
(a): PDF report; (b): Project version list

Project version number

Action page

(a): Project approval list; (b): Project approval details
User invitation details

User list and user invitation details

Notification details from the interface

Push notification from MoB-MaS

Flutter doctor output

Emulator settings

Firebase SDK set up and configuration

Apply the google service plugin

Running the Firebase core plugin

Folder structure of MoB-MaS for the coding process
Project version coding

User acceptance of MoB-MaS functionalities
Benefits of MoB-MaS

Navigation bar for BPEP sections

82

83
84
84
85
85
87
86
87
87
88
89
90
90
90
91
92
96
101
104

xiii



Al

API
APK
Baa$
BEP
BIM
BPEP
CDE
CIDB
CITP
COVID-19
eCOMs
EIR
GCM
HODT
HOPT
IDE
IEEE
IPD
JKR
JPBIM
JTBIM
Lod
LOD
LOdc
LOi
MBaa$

X1V

LIST OF ABBREVIATIONS

Artificial Intelligence

Application Programming Interfaces

Android Application Package
Backend-as-a-Service

BIM Execution Plan

Building Information Modelling

BIM Project Execution Plan

Common Data Environment

Construction Industry Development Board
Construction Industry Transformation Program
Coronavirus Disease of 2019

Engineering Content Management System
Employer Information Requirement

Google Cloud Messaging

Head of Design Team

Head of Project Team

Integrated Design Environment

Institute of Electrical and Electronics Engineers
Integrated Project Delivery

Public Works Department

BIM Steering Committee (Jawatankuasa Pemandu BIM)
BIM Technical Committee (Jawatankuasa Teknikal BIM)
Level of detail

Level of Development

Level of documentation

Level of information

Mobile Backend-As-A-Service



MoB-MaS Mobile BPEP Management System

NAS Network Attach System

NCI National Cancer Institute

oS Operating System

SDG Sustainable Development Goals
SDK Software Development Kit
UAT User Acceptance Test

Ul User Interface

UXx User Experience

VR Virtual Reality

VS Code Visio Studio Code
WeB-MaS Web-Based BPEP Management System
WPD Representative of Project Director (Wakil Project Director)



XVi

LIST OF APPENDICES

APPENDIX TITLE PAGE
A Interview Question 126
B User Task Flow 128
C Test Scenario 132
D User Acceptance and Usability Evaluation Survey 139
E Copy Right Notification of Work 145



CHAPTER 1

INTRODUCTION

1.1 Background of research

A Building Information Modelling (BIM) implemented project increase productivity
and reduce waste through the collaboration of structured data throughout the life cycle
of a building (BSI, 2016). According to Eastman (2008), there are several crucial
features of BIM, namely parametric design where information is linked to a digital
model by algorithm. In addition, it has a close approximation of actual building
construction, 3D graphics for better visualisation, information at every level,
coordination among different disciplines, and monitoring the entire life cycle of the
building from conception to maintenance or demolition. These features enabled
sharing of object-based models and data between two or more disciplines to create a
federated model (BIM Guide, 2016). Hence, BIM collaboration based on the model is
highly required for successful BIM adoption (World Economic Forum, 2018).

In order to achieve BIM collaboration for information to flow freely throughout
the project lifecycle, each BIM project should have a designated BIM Execution Plan
(BEP) (AIA, 2012). BEP is a document that provides a clear workflow for BIM data
coordination and management, specifies BIM uses, deliverables aligned with BIM
standards, and outlines a project team's roles and responsibilities to attain the project
goal (CIDB, 2016). There is a correlated relationship between BEP and the success of
BIM collaboration, as BEP clarifies the responsibilities of a team member at different
project stages (Lu et al., 2013).

In Malaysia, Construction Industry Development Board (CIDB) has
collaboratively published a BEP guideline with Public Works Department (JKR),



which spearheads BIM implementation in public projects (CIDB, 2017a). In JKR, the
BEP, also known as BIM Project Execution Plan (BPEP), facilitates BIM projects
internally and is a guideline for awarded contractors. Since BPEP is a rule book for all
contracting parties (BIMForum, 2018) and needs to be updated frequently upon
changes, it is shared and published in a digital data management platform, which is
also called a Common Data Environment (CDE). In JKR, BPEP is shared via
Engineering Content Management System (eCOMs), and the document is managed
manually by distributing hardcopy and softcopy via email to all stakeholders (JKR,
2014).

In JKR, BPEP is generated and revised manually using pre-designed templates
and text-processing software like Microsoft Word or Excel by BIM manager prior to
a BPEP preparation workshop. (Sulaiman, 2020). The BPEP preparation requires real-
time collaboration of stakeholders and project stakeholders must be instantly informed
on any changes on BPEP for effective BIM project execution (Ikerd, 2019). The BPEP
workshop gathered project stakeholders, including the Head of Design Team (HODT)
of each department, the consultant and the client, to complete the BPEP in a
collaborative environment (UBIM, 2021a).

Along with the growth of BIM adoption, the development of a mobile
application for BIM has increased to allow real-time data exchange in the BIM
environment (Sattineni & Schmidt, 2015). It has been utilised for the purpose of
collaborative communication as the continuous flow of data is required among project
stakeholders for the successful execution of BIM projects (Juan & Zheng, 2014). The
common mobile BIM applications are BIM 360, BIMx, BIM Server, and
TrimbleProject Sight (Abanda et al., 2015), which allow the documents to be shared
through cloud service for better communication.

Furthermore, BPEP not only acts as the preparation and communication
platform but also offers clarity and transparency for the project stakeholder (AIA,
2012). There are existing platforms for BPEP management, such as Plannerly and
PlanBIM. These applications are commercially developed to provide users with the
freedom to create their BPEP in accordance with project and organisational
requirements. However, there are limited editing features in the current mobile version
where the user cannot respond to the changes instantly (PlanBIM, 2020; Plannerly,
2020). Therefore, the study of mobile application development for BPEP in JKR is

required to improve the efficiency of the BPEP management process.



1.2 Problem statement

Currently, BPEP document management in JKR uses platforms such as Microsoft
Word, JKR intranet server, and email. The constraint and hassle of documenting BPEP
in Microsoft Words consumes a perceptible amount of time (Abbas & Ajayi, 2022). In
addition, the use of email as platform to distribute BPEP in JKR results in
miscommunication amongst project stakeholders when email on the latest BPEP
version is being overlooked (Sulaiman, 2020). Hence, the latest information collected
from stakeholders could not be synchronised, updated and shared instantly, resulting
in a delay in BPEP information delivery. Additionally, the use of intranet results in the
inconvenience of retrieving data, especially when dealing with massive information in
the file-based storage system (Ahmadzadegan et al., 2020).

Applying conventional communication and document editing tools has led to the
inefficiency of BPEP document management in JKR, where it is less effective for
quick access, real-time sharing and updating data in a collaborative manner (Abbas &
Ajayi, 2022). Thus, a mobile application is the choice of a real-time collaborative
platform to share and notify the updated version of BPEP as it offers prompt
cooperation with no space constraint (Bello et al., 2021; Ding & Xu, 2014).

At present, there is a lack of studies on mobile application usage in BPEP
document management at pre-planning stage. Previous studies mainly focused on
mobile app in BIM field construction management and BIM project information
management (Araszkiewicz & Szerner, 2017; Park et al., 2016; Phong et al., 2018).
Moreover, the existing mobile BPEP has limited features where only allow users to
view files and edit overview of project. Hence, it is imperative to develop a BPEP
mobile application for JKR as a real-time platform will enable instant collaboration

and communication among project stakeholders

1.3  Research questions

The following research questions were defined for this study:
i.  What is the current practice for BPEP monitoring and updating process?
ii.  What are the user requirements of Mobile BPEP Management System (MoB-
MaS)?



iii.  What is the method used to develop MoB-MaS?
iv.  How is the MoB-MasS usability of MoB-MaS in improving the efficiency of

BPEP monitoring and updating process?

14 Research objectives

The aim of the research is to improve the efficiency of the BPEP monitoring and
updating process by developing Mobile BPEP Management System (MoB-MaS) for
JKR Malaysia. The objectives of this study are:
i.  To determine the user requirements of the Mobile BPEP Management System
(MoB-Ma\S).
ii.  To develop a Mobile BPEP Management System (MoB-MaS) for JKR.
1ii.  To evaluate a Mobile BPEP Management System (MoB-MaS) for JKR in

terms of user acceptance level and usability of the application.

1.5 Scope of research

The study outcome is aimed to develop a customized BPEP mobile application for
JKR to enhance the process of monitoring and updating BPEP. The target respondent
in this research is restricted to BIM unit staff of JKR only as pioneering user due to
their expertise and experience in the BPEP’s preparation and coordination. The
selection of JKR BIM unit as case study is due to its responsibility as government
agency that spearheads BIM adoption in public projects and there is existing BPEP
management practice. In relation, the success of BPEP mobile application
development helps JKR project awarded contractors to utilise BPEP easily.

The maturity level, level of detail, and development of BIM are defined
according to BIM Guide published by CIDB in 2017. Note that the BPEP of completed
JKR BIM projects and ‘JKR BIM Guidelines 2014’ are the main references for the
database and the mobile application layout. There is new edition of BIM Guideline
published which is ‘JKR BIM Guideline 2021”. Hence, there is a diffence between the
sample BPEP template published where the latest version has removed “Section K:
Finance Allocation”. Moreover, there are new term defined such as LO1 (Level of

information) and LOdc (Level of documentation) has lead to limitation of default



template in MoB-MaS. However, MoB-MaS is designed to allow new information
added to database.

In addition, the mobile application is designed for Pre-Contract BPEP only as
JKR has the responsibilities for BPEP preparation to provide a method and procedure
to present BIM deliverables during the design stage for conventional project. In
contrast, the Post-Contract of BPEP will be prepared or updated by the contractor to
manage and coordinate the BIM information during the construction and operation.
The responsibility of JKR on post-contract BPEP for a conventional project is to
facilitate contractor to prepare post-contract BPEP. On account on the fact that JKR is
chosen as a single research and has fully responsible for Pre-Contract BPEP from
preparation to publish, the development of post-contract BPEP in MoB-MaS is
excluded in this study. Since the MoB-MasS prototype is designed and deployed in the

Android version, the devices used for evaluation is limited to Android-based device.

1.6 Significance of research

This study focuses on BPEP, which acts as a moderator for BIM implementation to
drive the Malaysian construction industry towards successful BIM adoption. The
development of the BPEP mobile application serves as an initiative to upgrade the
current data sharing platform to a real-time sharing platform for JKR. This is aligned
with the Construction 4.0 Strategic Plan (2021-2025), which is targeted to enhance the
BIM process with digital construction. The case study also demonstrates the need for
the BPEP mobile application to improve the BPEP information management workflow.
Other than that, the current issues addressed are anticipated to raise awareness of the
significance of accurate information flow in the BIM process. The outcomes will
undoubtedly boost the confidence of stakeholders in the construction industry to adopt
mobile cloud technologies in the BIM process.

From the academic aspect, this research provides insight into the current
practice of BPEP updating and sharing process in JKR. The study helps the academic
researcher to recognize the need to embrace digital transformation. Therefore, this
research study filled the gap for BIM mobile applications by developing the BIM

mobile application for document management.



Along with the successful development of mobile BPEP, the role of BPEP
would be fully utilised for a smooth BIM project delivery process where the
breakdown of communication and information flow is overcome. It creates a straight
path for better BIM adoption, as well as empowering and strengthening the

construction industry to stay competitive in the revolution of digital construction.

1.7  Research methodology

The case study was undertaken in this study to develop a mobile application of BPEP
for JKR. The research methodology applied in this research is briefly explained below:

Stage 1: Preliminary study
At this stage, an unstructured interview was conducted to explore the need for this
research. The current practice and issues encountered in JKR for BPEP management

were explored, which were highlighted in the problem statement.

Stage 2: User Requirements Analysis

At Stage 2, a semi-structured interview was held as pre-planning for the MoB-MaS
development process to achieve Objective 1, which is to determine the user
requirements of MoB-MaS. This interview aims to understand the main purpose of
developing the mobile application. Furthermore, the user requirements were identified
from the content analysis of interview data. The user requirements were written in user

stories while both functional and non-functional requirements were identified.

Stage 3: Mobile Application Development

The application development model adopted in this research is the Agile Approach in
order to fulfilled Objective 2. Hence, the user requirements were analysed for product
backlog (user stories) before designing the user interface (UI) and user experience
(UX). A prototype was developed using Figma to get feedback from JKR to verify
the user interface design. The technological stack for both front-end and back-end was

determined at this stage.



Stage 4: Mobile Application Testing and Evaluation

The Mobile BPEP Management System (MoB-MaS) for JKR was evaluated in terms
of user acceptance level and usability of the application to attain Objective 3. At the
last stage of the research, MoB-MaS was evaluated by a 5-point Likert scale
questionnaire survey. The respondents who participated in the evaluation were JKR’s
BIM unit staff. Subsequently, the respondent explored the mobile application by
performing the test scenario distributed. Then, the mobile application was evaluated

from the aspect of user acceptance and usability.

1.8  Summary

The background of the study has introduced BIM and BPEP. The preliminary study
results stated the current issues encountered by JKR in preparing, updating, and
monitoring BPEP. Hence, the development of a mobile application was proposed to
improve the efficiency of the BPEP management process by digitalization. The scope
of the study was clarified to set the boundaries of the application development. Lastly,

the methodology to accomplish this study was briefly discussed.



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

This chapter discussed the overview of Building Information Modelling (BIM),
including BIM practices in the Malaysian construction industry, followed by the BIM
implementation in the Public Works Department (JKR). The BIM Project Execution
Plan (BPEP) elements, current practice, and issues of BPEP in JKR and the existing
platform for BPEP management are reviewed. Consequently, the gap analysis for past
research findings related to the BIM mobile application in construction project
management is discussed. Lastly, the need for the mobile BPEP application in real

time is justified.

2.2 Building Information Modelling (BIM)

BIM technology is a new approach to the construction industry. It shifted the project
delivery process from traditional 2D drawing to information-rich architectural 3D
modelling. However, it is not just about 3D modelling but focuses on gathering and
managing all data assets to a BIM respiratory throughout the project lifecycle. The
enriched information BIM model has eased the project execution by analysis, such as
automated quantity taking-off, simulation, and clash analysis reports (Memon ef al.,
2014). As a result, BIM has successfully brought forth the benefits in terms of time-
saving and cost efficiency from various analyses at the early stage. Moreover, the BIM
technology enables collaboration among stakeholders in a network-based environment

to get real-time info and reduce information loss (Ratajczak et al., 2015).



2.2.1 Definition of BIM

BIM is defined as “a modelling technology and associated set of processes to produce,
communicate and analyse digital information for construction life cycle” (CIDB, 2015;
(Sacks et al., 2018). The definition corresponds to Succar (2009), who introduced a
BIM framework to define BIM as integration of product and process modelling. The
author defined BIM as ““a set of interacting policies, processes, and technologies” to
generate a management method for building the life cycle from design to demolishing
data in digital format. Apart from that, the BIM field's interactions among policies,
processes, and technologies are the transaction of push-pull knowledge for BIM
implementation. For instance, the overlapping process and technology yields
communities in the BIM practice. As a result, the framework outlined the BIM steps
in relation to the BIM fields across each BIM maturity level towards the evolving
target, Integrated Project Delivery (IPD). The integration in project flow and delivery
is facilitated by collaborating with the backbone of BIM, the semantically rich shared
3D digital building models (Isikdag & Underwood, 2009). Furthermore, Sacks et al.
(2018) added the project team could use the shared model to perform coordination,
planning, scheduling, quantity take-off, and cost estimation. In other words, the data
prepared by different parties is exchanged within Common Data Environment (CDE)

(BSI, 2016).

2.2.2 BIM in the Malaysia construction industry

In Malaysia, the current status of BIM implementation is still in its infancy stage
(Mohd et al., 2016; Othman et al., 2021; Roslan et al., 2019). The BIM usages
commonly implemented in projects are project visualisation in the pre-construction
phase, developing 3D models with project information to avoid discrepancies, clash
detection for Mechanical &Electrical (M&E) design, and quantity take-off (Latiffi,
Brahim, and Fathi, 2016). Other than that, research conducted by Wong (2015) has
identified that the BIM maturity level in Malaysia lies between Levels 0 and 2. Level
0 indicates zero collaboration among discipline. The utilization of unmanaged
computer aided design (CAD) is mainly for production information only as each party

share no common standard and process. Level 1 involves 3D modelling for
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