Use of Building Information Modeling

(BIM) in Infrastructure Delivery

This study examines how "Building Information Modeling" (BIM) accelerates and
enhances the construction of large structures like roads and bridges. It explores the
advantages of adopting this innovative method for infrastructure projects.

Bridge Design Analyses

The study's Research Context and Introduction establish the background and set the
stage for understanding the research's scope and significance.

Chapter |- Research Context and

Introduction

The study aims to explore how BIM can be effectively employed in infrastructure
projects, identifying the challenges and benefits associated with its implementation.
Analyze the study's background and setting below.

« Background

Enhancement in technology has created fundamental changes in the designs and
infrastructure of the global construction sector. Enforcement of Building Information
Modelling (BIM) is considered one of the transformational changes in the construction
industry that transform the collaboration of stakeholders of a project to new limits. BIM
stands for the digital demonstration of the functional, model, and physical characteristics
of any construction project (Ameh and Osegbo 2011). Also, BIM is a shared resource of
knowledge among stakeholders of a project to provide comprehensive information for
decisions related to infrastructure, designs, durability, material choices, and sustainable
aspects of the project.

Explore Additional Background Information about the BIM Study Here

According to Oyewobi et al. (2011), BIM-based project modelling in 3-D and 4-D has
enhanced planning and project scheduling and considerably improved the planner's and
designers’ perceptions. The research in this area explored the increasing adoption of
BIM technology in the construction industries of the UK (Khosrowshahi and Arayici
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2012), the US (Becerik-Gerber and Samara 2010), and other developed countries. This
technology facilitated strong database modelling, project visualisation in 4D and more
capabilities of simulation and analysis. Also, with the rapid increase in concerns about
global warming and greenhouse impacts, the trend of designing and implementing the
infrastructure of sustainable construction has increased in recent years (Wong and Fan,
2013; Liua et al., 2015). An important aspect of BIM is to facilitate sustainable building
designs to optimise the design of sustainable buildings.

This section asserted the research context, background, aim and objectives, research
question, and literature review of the dissertation.

o Purpose of the Research

There are major concerns found in the performance of the global construction industry
related to lack of productivity and inefficiency apart from the project deliveries in
fragments (Abubakar et al. 2014; Ameh and Osegbo, 2011). Therefore, the industry
needs a mindset in setting the standards of performance and efficiency in delivering
sustainable projects (Succar et al., 2013). The important factors of consideration are
infrastructure, quality, value, design attributes, cost-effectiveness, and effective
collaboration of all stakeholders of particular construction projects (Nederveen et al.
2011). Building Information Modelling (BIM) is one of the several initiatives adopted by
the global construction sector in recent decades to address these significant factors.
The rapid popularity of this collaboration framework that has evolutionarily transformed
the technology of construction infrastructure, quality, and designs has encouraged
developed economies to utilise BIM on a mass scale.

Find out the Importance of BIM in the Construction Industry Here

However, Barati et al. (2013) asserted that BIM has the potential not only for developed
economies, but its awareness is important in the construction industry of developing
countries also. There is very little research found on the application of BIM in Middle
Eastern countries. Infrastructure and designing of sustainable buildings is also an
important concern of Middle Eastern countries. Hence, this research is proposed to
study the level of awareness and the factors affecting the development of the
sustainable construction sector in Saudi Arabia. The sustainable construction industry is
also important for Saudi Arabia due to the emerging threats of global warming (Li et al.
2012) and its consequences in the region. Krygiel et al. (2008) emphasised the concept
of green construction facilities provided by the implementation of BIM, also termed
“Green IT” by Tomlinson (2010). Hence the research is important to evaluate the
implications of BIM in selecting materials and aspects of carbon emission in the
infrastructure requirements and the design aspects of construction sites in the Kingdom
of Saudi Arabia (KSA).
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 Research Aim and Objectives

The aim of the proposed study is to evaluate the readiness, awareness, benefits and
implications of the construction industry in the Kingdom of Saudi Arabia (KSA) to adopt
the organisational framework of BIM implementation to deliver sustainable infrastructure
projects in KSA.

The proposed objectives of this research are as follows:

1. To investigate the factors necessary for BIM implementation in the delivery of
sustainable infrastructure.

2. To examine the contributions of BIM in the production of sustainable building
designs in KSA.

3. To explore the challenges and benefits of adopting Building information
modelling (BIM) in the KSA construction industry.

4. To identify the level of awareness and adoption of the BIM framework for
infrastructure delivery in KSA.

5. To recommend the strategies for effective implementation of BIM from the
perspective of the KSA construction industry adoption level of new
technologies.

Research Question

The following research question addresses the issues to explore in this research:

What is the level of readiness and awareness of the construction industry in the
Kingdom of Saudi Arabia (KSA), and how the construction industry can adopt the
organisational framework of BIM in order to deliver sustainable infrastructure projects in
KSA?

Chapter ll- Literature ReviewtOe:is based on the

theoretical framework presented in previous research on BIM and its implementation in
the construction industry. The evaluation of factors affecting the awareness adoption
and efficiency of BIM will be critically reviewed in the context of the construction industry

of KSA. This chapter will provide the basis for the conceptual framework of the study.

Chapter lll- Research Methodology

The research methodology for the proposed research will be based on the descriptive
design and will include both quantitative as well as qualitative data collection
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approaches. In the deductive approach of conducting the research, both secondary and
primary data sources will be used.

In secondary data, a critical review of the literature will be performed about BIM and its
implementation in the construction industry. Credible literature sources such as journal
articles, online databases, and company reports will be used to collect this data.
According to Saunders et al (2012), secondary data sources should be credible,
relevant, and current.

The phase of primary data collection will be comprised of a survey of various
construction firms of KSA to evaluate the level of awareness and the potential barriers
to effective implementation of BIM in this region. This self-administered survey will be
conducted by the local and foreign construction companies operating in major cities of
KSA, and data will be collected from at least 50 numbers of practitioners. The selection
of a survey strategy is suitable for the collection of large amounts of numerical data in a
short time. Also, it is an easy and cost-effective method of data collection to produce
unbiased results (Saunders et al 2012). The main aspects of the question will address
the questions related to the readiness and awareness of these construction companies
about the benefits and challenges of BIM. The concern for sustainable construction
projects will be evaluated through this questionnaire.

The data analysis stage will be comprised of the classification, coding, and analysis of
collected quantitative data. The statistical tools of regression analysis and correlation
are suggested to be used due to their suitability to find the dependence of variables on
each other. Therefore, the regression coefficients will assist in evaluating the most
important factors that impact the Implementation of BIM in KSA.

Chapter IV- Discussion of Research
Findings

This section of the dissertation will address the description of the data analysis findings
and the discussion on this result with the help of reviewed literature.

Chapter V- Conclusions and

Recommendations

The chapter will provide a conclusion to answer the research question, and based on
this conclusion, some recommendations will be provided to increase the efficiency of
the KSA construction industry by adopting BIM.



Resources

There will be many resources needed to effectively conduct this research like:

1. Access to extensive sources of literature and library access to online
database portals will be used along with the Google Scholar option.

2. Only limited financial resources will be needed to conduct the survey (as it
will be sent through e-mail). The resource will be required if the researcher
decides to undertake one-to-one interviews with the practitioners of the
industry in KSA

3. SPSS/other software installation in the computer will be needed to perform
data analysis.
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