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ABSTRACT 

 

 

 

With more demands due to the development progress, freight transport seems to grow 

rapidly around the world. The scenario lead to the high frequencies of heavy vehicle 

(HV) being on the road which provide a remarkable influence on the traffic flow and 

following behavior. This research focus on the safe distance following model with a 

function of headway. Most of the established models did not take into consideration 

of the heterogeneous condition of traffic but only determined from a car following 

another car. Furthermore, those models mainly did not include other important 

parameter such as relative speed, acceleration and deceleration rate. Therefore, the 

objective of the research is to propose another safety following distance model with a 

function of time headway that will address the shortcomings of the existing models. 

The research proposed the model through the analysis of empirical data which was 

collected using video recording method from a high point located on the bridge across 

three (3) expressway located in the vicinity of Klang Valley, Malaysia. Then the data 

was reduced using a specific software name TRAIS. Multiple linear regression of 

MINITAB 16 was used to estimate the model. This study separate into four different 

vehicles interaction namely as car-following-car (C-C), car-following- heavy vehicles 

(C-HV), heavy vehicle-following-car (HV-C) and heavy vehicle-following-heavy 

vehicle (HV-HV). The results indicate that drivers‘ behavior is significantly different 

for different vehicle being driven and/or followed. The results show that car has the 

shortest headway when following other car among other vehicle interaction while HV 

has the highest headway when following other HV. Results also indicate that the 

increase of speed will lead to the decrease of time headway. Furthermore, other 

variables which are relative speed and acceleration/ deceleration seem to have 

influence on the time headway, which by right improving the finding of other 

established model in determining the time headway for safe following distance. There 

is also no significant difference between the empirical and the predicted value, thus 

indicating that the developed model may contribute to predict the safe following 

distance in accordance to vehicle interaction. This finding however considered only 

the traffic parameters as influential factor, on a non-congested urban expressway. 

Study on the influence of geometric design and on other type of road of during 

congested time is recommended in the future.  



v 

 

ACKNOWLEDGEMENT 
 

  

  

Alhamdulillah, thank you Allah for giving me the opportunity to embark on my PhD 

and completing it successfully. It has been a long and lonely yet a memorable journey. 

PhD is a path that taught me the real definition of patience, strive and perseverance. 

And most importantly, it taught that knowledge is worth to seek for and respect is 

gained, not given. 

 

I would like to extend my heartfelt acknowledgement to my PhD supervisor, Assoc. 

Prof. Ir. Dr. Ahmad Kamil b. Arshad, who has been really kind, patient, 

understanding, concern and helpful in guiding me throughout this journey. He is the 

purest heart of a supervisor that one could ever had. I also thank my co-supervisor, 

Assoc. Prof. Dr. Masria bt. Mustafa for the full support, knowledge sharing and idea.  

 

Special thanks to the management, staffs and good friends of Faculty of Civil 

Engineering, UiTM Shah Alam for the entire support and kind understanding. To               

Pn. Hartine Awang, the technical staff of Traffic Engineering Laboratory, Faculty of 

Civil Engineering, UiTM Shah Alam for providing the assistance related to 

equipments.  

 

My appreciation also goes to the Ministry of Higher Education Malaysia (MOHE) and 

Universiti Teknologi MARA (UiTM) for the scholarship awarded to me. Not to 

mention, the Research Management Centre (RMC), UiTM and also MOHE for the 

financial supports of Fundamental Research Grant Scheme (FRGS); Ref: 600-

RMI/FRGS 5/3(58/2012). 

 

Last but not least, this thesis is dedicated to my parents, Dr. Hj. Hashim b. Mehat and 

Pn. Hjh. Fadziah bt. Musa for their never-ending love and dua'. To my family, 

housemate and best friends for having faith in me and never stop praying for my 

success. They who believe I can, when I just did not think that I could. May Allah 

bless each and every one of you who involved throughout my PhD journey. 



vi 

 

TABLE OF CONTENT 

 

  Page 

CONFIRMATION OF PANEL EXAMINERS ii 

AUTHOR'S DECLARATION                                                          iii 

ABSTRACT                                                      iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENT vi 

LIST OF TABLE xii 

LIST OF FIGURE xvi 

LIST OF SYMBOL xix 

LIST OF ABBREVIATION xx 

ii 

iii 

iv 

v 

vi 

xii 

xvi 

xix 

xx 

 

 

CHAPTER ONE:  INTRODUCTION                                                                 1 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8  

Background 

Research Background 

Problem Statement 

Research Question 

Aim and Objectives of Research 

Scope and Limitation of Research  

Significance of Research 

Organization of Thesis 

1 

2 

2 

3 

4 

4 

5 

5 

CHAPTER TWO:  LITERATURE REVIEW                                                   

 

7 

2.1 

2.2 

2.3 

 

 

 

2.4 

 

Introduction 

Vehicular Statistics in Malaysia 

Expressway System: An Overview 

2.3.1  Malaysia Expressway  

2.3.2  Urban Expressway-Klang Valley 

2.3.3  Vehicles Allowance and Speed Limit 

Measurement of Macroscopic Parameters for Uninterrupted Flow  

Facilities 

7 

8 

9 

10 

11 

13 

 

14 



1 

 

CHAPTER ONE    

INTRODUCTION   

 

1.1 Background 

 With more demands due to the development progress, freight transport seems 

to grow rapidly around the world. The urban areas seem to contribute to the large 

portion of freight movements. Wright in 2006 reported that the freight task is 

predicted to increase by 50% between 2006 and 2020 in the capital cities of Australia. 

Malaysia has no exception as the it is reported that the total volume handled at Port 

Klang will rise 7.7% to 197.70mn tonnes in 2012, while volume at the Port of Tanjung 

Pelepas will rise by 8.2% to 130.09mn tonnes.  

 The scenario lead to the high frequencies of heavy vehicle (HV) being on the 

road which provide a remarkable influence on the traffic flow. Characterized by the 

loading, speed, movement behavior, dimension and size making HV to affect the 

traffic flow characteristic  and become a main rival to passenger cars in getting the 

service of limited road spaces in urban area.  

 By simple definition, HV is known to be a commercial vehicle used for 

transporting goods and materials (Huang, et.al. 2005). The authority in Australia has a 

deeper definition of HV which is known as a motor vehicle or trailer of gross vehicle 

weight (GVW) more than 4.5tonnes (Commonwealth of Australia, 2009). While in 

Malaysia, no exact definition of HV have been learned so far yet the authority seems 

to rely on the term of commercial vehicle and goods vehicle (Road Transport Act, 

1987).  

 A certain understanding level of traffic behavior is important in the growing 

presence of those HV affecting other road users especially passenger cars which 

contribute to the largest vehicle group of freeway. The interactions between cars and 

heavy vehicles in term of following behavior will give a significant contribution in 

understanding the fundamental of traffic characteristic for microscopic simulation 

study. Statistical analysis on trajectory data set of HV-car-movement would assist to 

simulate the following behavior of both entities. 
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