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ABSTRACT

Traumatic Brain Injury (TBI) is a complex injury with a broad spectrum of disabilities
and symptoms. Basically, it happens when head is impact with certain value of velocity
and the victim must bear with a certain mechanism of injury. This research has
investigated the potential for TBI using Finite Element (FE) analysis with rear impact
on the head at different velocities. A 3D human skull and brain were presented and run
through simulation in explicit dynamic analysis using commercial finite element
software. The skull and brain are imported from step format into the simulation software
Abaqus 6.13. The wall was designed as concrete box shape. Materials assigned for skull,
brain and wall before locating the boundary condition at the back of wall as the skull is
being impacted to the wall. During meshing procedure, skull model has a total of
106511 elements and 28386 nodes. Brain has a total of 29513 elements and 7296 nodes.
Velocities were assigned in meter per seconds and the biomechanical behaviours were
recorded completely. The risk of skull fractures and brain injury were predicted based
on the resulting maximum principal stress and total displacement. Final objective of this
research is to provide a predictive tool as FE model that can aid in injury diagnosis and
design protective devices to minimize the impact effects.



ACKNOWLEDGEMENT

Firstly, 1 would like to express my sincere gratitude to the Faculty of Mechanical
Engineering (FKM), Universiti Teknologi MARA (UiTM) Shah Alam for letting me
fulfil I my dream of being student here. To my main supervisor, Ts. Dr. Abdul Halim
bin Abdullah, I would like to sincerely offer my gratitude to him for his continuous and
thoughtful guidance and advises during this period. I wish to express sincere thanks also
to my co-supervisors Dr. Mohd Afzan bin Mohd Anuar and En Shahrul Hisyam bin
Marwan for their valuable resources and support in completion of my study.

Not to forget, all my family members especially my beloved wife

my kids and thank you very much for
always supporting and understand my works. For both of my mother and parents in-
law,

who had always support and prayed for my success, | am thankful to them.

My appreciation also goes to the respectful people who had constantly helped and
shared knowledge and expertise through the completion of study, my colleagues from
Faculty of Mechanical Engineering and previous office members from Sultan Azlan
Shah Polytechnic Behrang, Perak.

Finally, thank you to Ministry of Higher Education for sponsor my 18 months
educational journey, Institute of Graduate Studies (IGS) and FKM UiTM Shah Alam
for funding the conferences that I joined. Without this financial support, it would have
been difficult to finish this study.



TABLE OF CONTENTS

Page

CONFIRMATION BY PANEL OF EXAMINERS i
AUTHOR’S DECLARATION ii
ABSTRACT WY
ACKNOWLEDGEMENT %
TABLE OF CONTENTS Vi
LIST OF TABLES viii
LIST OF FIGURES iX
LIST OF ABBREVIATIONS X
CHAPTER ONE: INTRODUCTION 1
1.1  Research Background 1
1.2 Motivation / Problem Statement 3
1.3 Research Questions 4
1.4  Objectives 4
1.5  Significance of Study 5
1.6 Scope/Limitation of Study 5
CHAPTER TWO: LITERATURE REVIEW 7
2.1  Introduction 7
2.2 Human Head Anatomy 12

2.2.1 The Human Scalp 13

2.2.2 The Meninges 13

2.2.2  The Human Brain 14
2.3  Head Impact Test 15
2.4 Traumatic Brain Injury 16
2.4 Finite Element Method 19
2.4 Material Properties 22

Vi





