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Abstract

Researcher: Ibaa Nadim Shriba

Title: The importance of applying digital twin technology and its obstacles in engineering projects
in Syria.

Supervisor: Prof. Sonia Salim Ahmad.

This research deals with the definition of the industrial revolution and digital transformation and the
accompanying technologies and their impact on the development of the fields of industry and
construction. Then it provides an explanation of the digital twin technology, its origin, definition, stages,
maturity levels and scale, and explains the components of the digital twin, its ecosystem, its
characteristics and the most important features of its application. Then it is known as the digital twin in
the field of construction and its most important components and their overlap with building information
modeling during the life cycle of the building. It explains the role and importance of data in shaping the
digital twin model and the standards that can be relied upon. It highlights the digital twin platforms in the
field of construction, systems and machine learning algorithms used, then explains the uses of digital twin
in the construction sector and the benefits resulting from it, and clarifies the most important obstacles to
its application in engineering projects.

This study aims a variety of workers in the construction sector in Syria, with the aim of estimating the
degree of awareness of workers in this sector with digital twin technology, the extent of their knowledge
of it, how to apply it, and what are the most important obstacles to its use in engineering projects. To
achieve this goal, the descriptive approach was adopted, and a questionnaire was designed, as it was
distributed to the study sample, which amounted to 36 individuals with different levels of education and
various engineering experiences, in which the five-point Likert scale was used, and the statistical
program SPSS was used to analyze the results of the questionnaire quantitatively.

The study concluded that there is a weak level of awareness and knowledge of digital twin technology in
general, which led to a weak awareness of its importance and the importance of its application in
engineering projects. This is due to many reasons, including the failure to keep pace with new studies and
research, and as a result of the crisis that the country has passed.

The study ended with a set of proposals and recommendations, including the need to focus on training
and qualifying construction workers, supporting infrastructure, and supporting more studies related to the

digital twin in the construction sector.




Keywords: the fourth industrial revolution, digital transformation, Digital Twins, BIM, construction
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EXHIBIT 1 | Many Digital Technologies Can Be Applied Along the E&C Value Chain

PLANNING DESIGN AND ENGINEERING CONSTRUCTION OPERATIONS
Life cycle integration
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Input Feature extraction Classification Output

Deep Learning

G —

Input Feature extraction + Classification Output
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-~ Reality-Virtuality Continuum -

I AW |
| Real Environment (RE)

Virtual Environment (VE) I

AR MR VR

AUGMENTED REALITY MIXED REALITY VIRTUAL REALITY
Digital content from virtual world Virtual and Real Environment mix Immersive virtual environments
on top of real environment, and interact with each other. shut out the real world.

providing information.
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Extended Reality (XR)

Umbrella term that encompasses any sort of technoogy that alter reality
by adding digital elements to the physical or real world environmentby any extent
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Augmented Mixed r

Reality (AR) Reality (MR) Reality (VR)

Digital layer over Digital elements can Fully-immersive digital

physical elements interact with physical environment
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1936 1970 1977 1990 1990 2005 2010 2014

First modern Apollo 13 Metretek, Invention of Augmented reality Launch of Google Amazon Alexa FIGURE 1
computer by launched first smart WWW by Tim  coined by Google Maps announced its invented Batos
Alan Turing by NASA meter Bemers Lee Thomas P Candell self-driving car
development st “‘ oL,
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1960 1981 1989 1992 1994 2000 2003 2009 2011 2016
Simulations First IBM Virtual reality Smart First Smart city Digital twin Smart lighting NASA Airforce Launch of Google
personal coined by home smartphone coined coined by invented papers of Home
computer Jaron Lainer invented by IBM Dr Michael Digital twin
Grieves
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PHYSICAL WORLD DIGITAL TWIN
A real-world asset A digital twin is the combination of a

and its behaviour. computational model and a real-world system.
USER INTELLIGENCE DIGITAL THREAD
The user interacting with Al enabling the digital twin to perform tasks Refers to information
the digital twin. with minimal or no human oversight, e.g. channels connecting the
visual perception, speech recognition, natural physical and the
language translation, decision making. digital asset.
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