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ABSTRACT

Road safety is crucial for the road users on campus as most students and staffs would
move about and around in the campus on foot, walking to class or to the office. As such,
traffic speed has been observed to be one of the main transports determinants that could
harm the safety of the population within the university area. Accordingly, road humps
are introduced primarily on the main road in the campus area, as it is effective as a
traffic calming measure in reducing speed. Nevertheless, the reduction in traffic speed
depends on the design of the road humps. For that, this study investigates the effects of
a road hump on the speed of vehicles at the main road of International Islamic
University Malaysia (I1IUM). 18 road humps along the main road were selected, and the
two types of vehicles that has been selected were the car and the motorcycle. The design
profiles and spot speed of the vehicles at all road humps were respectively measured
using measuring tape and radar guns. It was observed that only 5 out of the 18 road
humps fell within the Minister of Works specification category. The speed of cars and
motorcycles before, at, and after the road humps were analysed using descriptive
analysis and t-test. The analysis included the evaluation of speed pattern, speed
reduction, speed characteristics, and speed changes in relation with the different heights
of road humps. The outcomes from the study yielded 5km/h to 16km/h reductions of
mean speed. The reductions are being observed at Before-At road humps for both the
car and motorcycle. Additionally, the t-test analysis had also shown that there was a
significant effect of a road hump on the speed of vehicles that passed through the
selected road humps. By that, the research hypothesis is accepted where there are
differences in mean speed of vehicle at and before the road hump. Lastly, the findings
are used to formulate the recommendations in improving the implementations of the
road hump in a university setting.
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CHAPTER ONE
INTRODUCTION

1.1 INTRODUCTION

Road transport in Malaysia is constantly growing to catch up with the growth of
population, urbanization and economy. As for that, the numbers of registered vehicle
keep on increasing aligned with the expanding economy. Unfortunately, it leads to the
increase of traffic volume as well as the accident rate inside Malaysia. It is related to
the study by Mohd Shariff (2016) where the rate of accident increase linearly with the
increasing numbers of registered vehicle (as cited by Zainala et al., 2018). Department
of Statistics Malaysia (2017) highlighted a number of 521,466 cases of road accidents
were reported in 2016 compared to 462,423 in 2012. It increases for about 59,043 cases
for the past years. Speeding was the main cause of the increase in accident rate (Fonseca
& Okumura, 2010).

As the speed increases, the injury severity in crashes also increases (Institute of
Road Safety Research, 2012). The statement narrates that excessive speeding
consequently leads to major accidents. It is a cumbersome situation if the scenario of
significant accident arises within an institutional area as the safety of users is a priority.
Moreover, it eventually declines the conducive and pleasant learning environment of
the university. In triggering the issue, traffic calming measure, especially road hump,
was introduced practically on campus.

Road hump necessities have been renowned by several types of research as an
effective traffic calming measure. It is being addressed whereby analysis of fatal and
injury accident data on the road sections with vertical traffic calming measures showed

the significant decrease of fatal and injury accidents after installation of these measures.



The number of fatal and injury accidents decreased by 60%, the number of people
injured reduced by 63%, the number of people killed reduced by 82% (Jateikiené et al.,
2016). Huang and Cynecki (2000) also noted that traffic calming is a viable solution for
the deterioration of living conditions caused by increased vehicle speed by giving the
impression that the road is not meant for high-speed traffic.

The speed of moving vehicles very much hinges on the design characteristics of
the road humps. It echoed the findings by Johnson & Nedzesky (2004), which
mentioned speed humps and the speed cushions all generated average speeds that were
approximately ten mph and 85th percentile speed that were less than 15 mph.

Currently, in International Islamic University Malaysia (IITUM), the existing
condition of vehicle speed in the campus is observed to be higher than the speed limit
of 30km/h even when there are several road humps located on the main road. It
significantly affects the safety of pedestrian and other road users on-campus. Hence, the
purpose of this study is to evaluate the effects of road humps on the speed of moving
vehicles along the major circular road of International Islamic University Malaysia
(IMUM). Different locations and profiles of road humps are chosen, and it will be later
compared with each other. The outcomes will be used to recommend the practical

design of road humps to improve the learning environment in the campus.



1.2 PROBLEM STATEMENT

Speeding is one of the issue that contributed to the increase of accident as mentioned
by Yeo et al. (2020). As a mitigation measure, road humps that act as traffic calming
measure are installed at the main circular road of UM to address the issue. The moving
vehicles are now being forced to slow down or decrease the speed while approaching
the road humps. However, the road humps with diverse design profiles, which are being
determined by the width, length, and height, have promoted a change in driving
behaviour of the drivers when impending these road humps as stated by Werner (2015).

Consequently, it is observed that specific road humps which are placed at a
different part of the main road have successfully reduced the speed of the moving
vehicle. Nevertheless, there are also road humps which persuaded lesser or almost no
effect on the vehicle speed. Thus, it demands the importance of knowing the changes in
vehicle movement, especially in terms of speed when approaching road humps with
different design characteristics to know the optimum design profile for the road humps

installation in the university setting.

1.3 GOAL

The goal of this research is to evaluate the effects of different design profiles of road

humps on vehicle speed in the ITUM campus area.



1.4 RESEARCH OBJECTIVES

i.  Toascertain the design profiles of the road and the design characteristics
of the selected road humps in the campus area;
ii.  To analyse the speed pattern, speed characteristics, and speed changes
of vehicles with regard to the different heights of road humps;
iii.  To test the differences of mean speed before and at the selected road
humps;
iv. ~ To recommend measures in improving the effectiveness of road humps

in reducing the speed of vehicles in an institutional environment.

1.5 RESEARCH HYPOTHESIS

There are differences in mean speed of vehicle at and before the road hump.

1.6 SCOPE OF STUDY

The main elements that will be covered to accomplish the goal and objectives
are listed under this scope of the study. This research focused on evaluating the
effectiveness of the selected road humps in lowering the speed of vehicles along the
main road of the institutional area. IIlUM's main circle road is chosen for this study as
the selected road humps are implemented on the road. Generally, 18 available road
humps on the main road were chosen for this study. There was only circular (round-top)
type of road humps can be found inside the campus. The design profiles such as the
height, width and length of each road hump are compared with the existing guidelines.
The vehicles chosen for the study are car and motorcycle, as it is observed to be the

dominant type of vehicles available in the campus area.



1.7 DESCRIPTION OF STUDY AREA

Road humps are being used as a safety measure in the International Islamic University
of Malaysia (IlUM) to regulate moving traffic within the allowable speed limits
(30km/h) within the institutional environment. The campus is in Gombak, Selangor. It
occupies 710 acres of land, 10 km from Kuala Lumpur. The total built-up area inside
the university is about 727,279 m?, as reported by 11UM Development Division in 2013.
The primary access is through Jalan Gombak and Middle Ring Road 2 (MRR2). It is
within easy reach of public transport.

The increase in car registered vehicles (staffs and students) at IUM Gombak
rose from 8895 in 2015 to 8915 in 2016 (0.22% increase) while motorcycles rose from
4189 in 2015 to 4386 in 2016 (4.5% increase) according to 1HUM Traffic Unit in 2016.
However, there are no data available regarding the rate of accidents happened inside the
campus. If not adequately controlled, the increasing number of vehicles may cause
adverse effects on the institution's teaching and learning environment especially on the
safety aspect.

Inside the university, the road network framework is based on the design of a
ring roadway. The main road connects vital functional areas such as academia,
administration, and central facilities. The main road continues along the circle with a
single carriageway made of two lanes (one-way traffic).

The International Islamic University of Malaysia (11UM) is one of the country’s
academic institution which imposes the use of road humps as safety measures to control
the moving traffic within the speed limit of 30km/h. This research focuses on a one-
way major road on the [IUM campus equipped with road humps. The main institutional
road comprises of 18 road humps with different design profiles. Figure 1.1 illustrated

the location for each selected road humps.



Road hump 1 (RH1) is located near the main entrance of the IITUM campus. It is
implemented before a junction that leads to a car parking area at the Rectory building.
Road hump 2 (RH2) is implemented before a junction to a car park area at the IlUM
Cultural Centre (ICC) building which was previously called as Cultural Activity Centre
(CAC). While road hump 3 (RH3) is located before a curve road near the Kulliyyah of
Architecture and Environmental Design (KAED).

Road hump 4 (RH4) was placed before the junction that leads to the Kulliyyah
of Information and Communication Technology (KICT). Road hump 5 (RH5) is located
after the junction and on an uphill road. Road hump 6 (RH6) is implemented before a
bus stop in front of the Kulliyyah of Engineering (KOE). Moreover, road hump 7 (RH7)
is located after the bus stop and the junction that leads to the IIUM Health and Wellness
Care. Whilst road hump 8 (RHS8) is placed before the junction that leads to the Female
Sport Complex of HTUM. Road hump 9 (RH9) is located after a bus stop near Mahallah
Nusaibah and before the junction to Kulliyyah of Islamic and Revealed Knowledge and
Human Sciences (KIRKHS).

Next, road hump 10 (RH10) is placed on the main road that is next to the main
library of IITUM. Road hump 11 (RH11) is located before the junction to Mahallah
Salahuddin. Whereas road hump 12 (RH12) is placed before the junction to the main
building of Ahmad Ibrahim Kulliyyah of Laws (AIKOL). Road humps 13 (RH13), 14
(RH14), and 15 (RH15) are located before the junction to three different car park areas
at Kulliyyah of Economics and Management Sciences (KENMS). Moreover, road hump
16 (RH16) is placed at a junction before a junction to the main library of IITUM. While
road hump 17 (RH17) is located before the bus stop near Mahallah Safiyyah. Last but
not least, road hump 18 (RH18) is placed before a roundabout near the main gate of

[HUM.
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Figure 1.1: The locations of selected road humps in HUM



