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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment of 

the requirement for the degree of Doctor of Philosophy 

 

 

EFFECTIVENESS OF NOISE BARRIERS AT RESIDENTIAL AREAS IN 

KLANG VALLEY, MALAYSIA 

 

 

By 

HERNI BINTI HALIM 

 

February 2016 

 

 

Chairman  : Associate Professor Ramdzani bin Abdullah, PhD 

Faculty       : Environmental Studies 

 

 

The use of environmental noise barrier has increased as concerns of side effects of 

noise pollution in the environment grow. However, a lot of complaints from the 

residents occur after the installation of the noise barrier regarding its effectiveness. 

Thus, this study is carried out to determine the effectiveness of existing noise barriers 

such as vegetation, concrete hollow block, and panel concrete. This study is designed to 

evaluate the influence of source of noise (traffic composition) as well as meteorological 

condition towards level of noise at study sites with and without the presence of noise 
barrier.  The results of the study reveals that LAeq in all study sites throughout all 

measurement periods recorded 61.9 dB(A) to 74.8 dB(A) during daytime (morning, 

afternoon, and evening) and 57.6 dB(A) to 73.2 dB(A) during night time. These results 

exceed the noise limit in Malaysia guidelines (daytime = 60 dB(A) and night time = 50 

dB(A)). Results of PCA show the percentages of the total variance up to 95% by 

variables of traffic composition such as car, motorcycles, and light lorries. Apart from 

that, panel concrete noise barrier meet the minimum value of effective noise barrier 

insertion loss. The concrete hollow block partially meet the minimum value of effective 

noise barrier with computed insertion loss, while vegetation does not provide enough 

insertion loss of effective noise barrier. Therefore, the finding indicates that panel 

concrete provides consistent insertion loss followed by concrete hollow block and 
vegetation. The MLR model based on the traffic characteristics group exhibited optimal 

performance in term of coefficient of determination for with and without noise barrier 

location with values of 0.858 and 0.839, respectively. 
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KEBERKESANAN PENGHADANG BUNYI DI KAWASAN PERUMAHAN 

DALAM LEMBAH KLANG, MALAYSIA 

 

 

Oleh 

 

HERNI BINTI HALIM 

 

Februari 2016 

 

 

Pengerusi   : Profesor Madya Ramdzani bin Abdullah, PhD 

Fakulti       : Pengajian Alam Sekitar 

 

 
Penggunaan penghadang bunyi semakin meningkat berikutan kebimbangan kesan 

sampingan pencemaran bunyi kepada alam sekitar. Namun, banyak rungutan timbul 

berkaitan keberkesanannya mengurangkan bunyi bising jalanraya. Oleh itu, kajian ini 

dijalankan untuk mengkaji keberkesanan penghadang bunyi yang dibina daripada 

tumbuh-tumbuhan, blok berlubang konkrit, dan panel konkrit. Kajian ini direkabentuk 

untuk menilai pengaruh sumber bunyi (komposisi trafik) dan keadaan meteorologi 

kepada bunyi bising di kawasan kajian yang mempunyai dan tidak mempunyai 

penghadang bunyi. LAeq di semua kawasan kajian pada semua waktu pengukuran 

mencatatkan 61.9 dB(A) hingga 74.8 dB(A) pada siang hari (pagi, tengah hari, dan 

petang) dan  57.6 dB(A) hingga 73.2 dB(A) pada malam hari. Semua hasil kajian 

melebihi had bunyi Garis Panduan Malaysia. PCA menunjukkan peratus varians 
keseluruhan sehingga 95% oleh parameter komposisi trafik seperti kereta, motorsikal, 

dan lori kecil. Kehilangan sisipan penghadang bunyi konkrit panel adalah melebihi 

nilai minima penghadang bunyi yang berkesan. Blok konkrit berlubang pula 

mencatatkan sebahagian kecil kehilangan sisipan yang kurang daripada nilai minima 

penghadang bunyi yang berkesan manakala tumbuh-tumbuhan tidak menyediakan 

kehilangan sisipan yang mencukupi sebagai penghadang bunyi yang berkesan. Konkrit 

panel menyediakan kehilangan sisipan yang berkesan dan konsisten diikuti oleh blok 

konkrit berlubang dan tumbuh-tumbuhan. Model regresi linear kumpulan ciri-ciri trafik 

mempamerkan prestasi optimum pekali penentuan untuk lokasi yang mempunyai dan 

tanpa penghadang bunyi dengan nilai 0.858 dan 0.839 setiap satu. 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Overview 

 
Sound is created when an object moves. Vibration of molecules that caused by the 
movement and reach our ears is called sound. However, noise is categorized as 
unwanted sound.  Noise pollution is by now recognized worldwide as a major problem 
for the quality of life in all urban areas either in developed or developing countries 
(Piccolo et al., 2004). Investigations in different countries in the past several decades 
have shown that noise affected different activities badly and caused sleep disturbances 
and a poorer life quality (Berglund et al., 1999; Onuu, 2000; Bavani et al., 2010). It will 
be a larger and serious social problem in the future if effective precautions are not taken 
accordingly. Noise effect includes various impacts on mental and physical health and 
disturbance of daily activities which may affect sleep, conversation, lead to perception 
of annoyance, cause hearing loss, cardiovascular problems as well as affect human 
judgment and performance (Langdon and Griffiths, 1982). 
 
 
Out of varieties sources of noise generation, traffic is the main source of the unwanted 
sound. Furthermore, traffic noise is one of the most important environmental issues in 
recent years due to increasing number of road vehicles (Abdelazeez and Hammad, 
1987; Al-Mutairi et al., 2009; Raza et al., 2011; Anirban et al., 2012). In many cities, it 
is not uncommon to have traffic-related noise reaching the level of 80 dB(A) and 
higher at the roadside (Dai et al., 2005; Ta et al., 2011; Anirban et al., 2012; Bijay et 
al., 2012). These studies reflected that traffic noise was the main problem for urban 
residential areas as their locations were very close to roads and highways due to 
inavailability of enough lands. Therefore, noise levels at the adjacent residential areas 
were very high.  
 
 
Millions of lives are affected by traffic noise pollution across the globe. For instance, 
the United States of Environmental Protection Agency reported that over 100 million 
residents that are exposed to traffic noise. It has been estimated that 40% of the 
European population is exposed to traffic noise at levels above 55 dBA (WHO, 1999). 
There is increasing evidence that exposure to traffic noise may be associated with a 
wide range of psychological and physiological effects including annoyance, sleep 
disturbance, stress reactions, hypertension, cardiovascular events, and diabetes 
(Berglund et al., 1999; Onuu, 2000; Skanberg and Ohrstrom, 2002; Babisch, 2003; Dai 
et al., 2005; Sorensen et al., 2013). Therefore, there is an essential need to control the 
noise induced by transportation in urban areas. 
 

1 
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Controlling traffic can sometimes reduce noise problems. By banning usage of horns, 
maximum noise reduction of 10dB occurred (Ali and Tamura, 2003). Other than that, 
bypasses of heavy vehicles should be created away from residential areas due to high 
level of noise produced by that type of vehicles (Ali and Tamura, 2003). Moreover, 
reducing speed limits on the highway could   also work in reducing noise problems. A 
reduction of speed from 60km/h to 30 km/h was predicted to reduce 3 dB(A) (Mitchell, 
2009). 
 
 
Some noise reduction measures that are possible on existing roads including erect noise 
barriers and managing traffic. Noise barriers are solid obstruction built between the 
highway and residential areas. Noise barrier can be built out of wood, concrete, 
masonry, metal and transparent materials (FHWA, 2013). Noise barrier perform at its 
best if long enough and high enough to block the view of the road. 
 
 
1.2 Problem Statement 
 
 
Noise barriers prevent direct line-of-sight propagation between noise sources and 
receivers (Grubeša et al., 2011). Diffraction of sound over their horizontal edges is 
typically the dominant contribution to the sound field behind the barrier. A noise 
barrier is especially efficient at close distances, where a deep acoustic shadow zone is 
formed. With increasing receiver or source distance from the barrier, its shielding 
decreases as the difference between the length of the path sound has to travel from 
source to receiver over the barrier and the length of the direct sound path between 
source and receiver decreases. A noise barrier is also strongly influenced by the ground 
type. Typically, a barrier has a higher insertion loss when placed on a rigid surface 
relative to a porous ground. In the case of a flat terrain, the noise reduction due to fully 
covered barriers is predicted between 5 and 6 dB(A) for a low receiver zone. For a 
pedestrian receiver (or bicyclist), thought to be at 1 m from the noise wall (at a height 
of 1.5 m), the noise reduction is about 4 dB(A).  
 
 
There are general traffic noise measurements carried out by many authorities in 
Malaysia. For instance, noise measurement and assessment carried out by Institute of 
Noise and Vibration, Malaysia at Taman Bukit Setiawangsa stated that 24 hours LAeq 
recorded was 65.3 dB(A), while night LAeq was measured to be 61.9 dB(A) (LLM, 
2011). Apart from that, Department of Environment (DOE) has reported that there is a 
steady increase in complaints related to noise made by the general public. In order to 
solve the problem, some local authorities have required the highway developer and 
operator to build noise barriers in certain areas such that there are various types of 
barriers have been constructed very close to residential areas. However, there are 
concerns on the effectiveness of the noise barrier in Malaysia (Chan, 2008, Jayaraj, 
2012) as traffic noise levels are considered high by residents even by the presence of 
noise barriers. In reality, there is no proper research carried out to determine the 
effectiveness of different types of noise barriers built in Malaysia. The only 
documentation that is closely related is the Guidelines of Noise Barriers at Highway-
first edition (LLM, 2011). Inspired by the lack of studies, this study seeks to evaluate 
the effectiveness of noise barrier built at residential areas in Klang Valley, Malaysia. 
This research is conducted in anticipation to bridge the finer gap in the literature of this 
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field as well as assist the local authority such as Lembaga Lebuhraya Malaysia (LLM) 
to build effective noise barriers in Malaysia. 
 
 
1.3  Objectives 
 
 
The aim of this study was to determine the effectiveness of the noise barrier in 
Malaysia. The research was carried out in order to acheive the following four main 
objectives: 
(a) To investigate the level of traffic noise in residential areas with and without 

the presence of noise barriers  
(b) To determine the significant variables contributing to traffic noise level in 

study sites 
(c) To compare the effectiveness and suitability of the noise barriers in protecting 

residential areas from road traffic noise  
(d) To determine the equivalent noise levels using multiple linear regression 

models for Malaysia noise level prediction model 
 
 
This study is based on the environmental management point of view regarding to the 
effectiveness of the noise barrier. The results of this study will significantly assist 
various agencies such as highway agency which is known as Lembaga Lebuh Raya 
Malaysia (LLM) to build an effective noise barrier that suited the traffic characteristic 
on the highway. In the future, LLM will not only be able to enhance the effectiveness 
of noise barrier by focusing on the material, but also by looking at traffic characteristics 
factors that contributed to the high noise level which adversely affects the effectiveness 
of noise barrier in Malaysia. 
 
 
1.4 Scope of the Study 
 
 
The scope of the study covers the in-situ measurement of traffic noise at location with 
an without the presence of the noise barrier in order to evaluate the effectiveness of the 
noise barrier. An analysis of determining the contributing factors to the traffic noise is 
carried out. Comparison of traffic noise with the existing noise models is also 
performed to identify the accuracy of the models to predicts noise level in Malaysia 
with different traffic characteristics compared to other countries.This study is based on 
the environmental management point of view regarding the effectiveness of the noise 
barrier. Therefore, no erroneous noise ( such as honking and sirens) is edited out as 
these noise are also categorized as traffic noise.  No social study as well as laboratory 
study will be performed in this study. A prediction model of traffic noise is developed 
to satisfy Malaysia traffic conditions.  
 
 
1.5  Structure of Thesis 
 
 
Chapter 1 provides an overview of noise pollution and traffic noise worldwide and 
introduction of this thesis. It then, details the problem statements and objectives of the 
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research. Chapter 2 reflects the literature review which discusses the details of traffic 
noise and its sources. Furthermore, related studies on noise barrier are also presented 
here. The information on noise and noise barrier guidelines that have been 
implemented to protect dwellings, especially the insertion loss is briefly discussed in 
this chapter. Chapter 3 explains all the materials and methods involved in this research. 
This chapter provides information on the study area, sampling strategies and data 
collection as well as the way the data has been analysed. Chapter 4 presents the results 
of this research. The temporal assessment of noise level were analysed in the form of 
descriptive statistics, principal component analysis, and multiple linear regression. In 
addition, two existing prediction models were presented to compare with the measured 
noise level. Next, the insertion loss of noise barriers in study sites was computed to 
determine the effectiveness of the noise barriers involved in this study. Chapter 5 
concludes the research and lists the recommendation for further work. The following 
flowchart shows the framework of the research in this thesis (Figure 1.1). 
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Figure 1.1: Flowchart of the Framework of Research Methodology 
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APPENDICES  

Appendix A: Other noise descriptors at location with barrier 

 

 
Figure A1: Average noise descriptors at with barrier locations in morning during 
weekdays 

 

 
Figure A2: Average noise descriptors at with barrier locations in afternoon during 
weekdays 
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Figure A3: Average noise descriptors at with barrier locations in evening during 
weekdays 

 

 
Figure A4: Average noise descriptors at without barrier locations in night during 
weekdays 
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Figure A5: Average noise descriptors at with barrier locations in morning during 
weekends 

 
 

 
Figure A6: Average noise descriptors at with barrier locations in afternoon during 
weekends 
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Figure A7: Average noise descriptors at without barrier locations in evening 
during weekends 

 
 

 
Figure A8: Average noise descriptors at without barrier locations in night during 
weekends 
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Appendix B: Number of different type of vehicles on Highway during 
measurement periods 

 

 
Figure A9: Number of different type of vehicles on weekdays on Sungai Besi 
Highway during measurement period 
 

 
Figure A10: Number of different type of vehicles on weekends on Sungai Besi 
Highway during measurement period 
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Figure A11: Number of different type of vehicles on weekdays on DUKE  
Highway during measurement period 
 
 

 
Figure A12: Number of different type of vehicles on weekends on DUKE  
Highway during measurement period 
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Figure A13: Number of different type of vehicles on weekdays on KESAS 
Highway during measurement period 
 
 

 
Figure A14: Number of different type of vehicles on weekends on KESAS 
Highway during measurement period 
 
 

0

5000

10000

15000

20000

25000

30000

Cars Motorcycles Heavy Vehicles Light Vehicles

Morning

Afternoon

Evening

Night

0

1000

2000

3000

4000

5000

6000

7000

8000

Car Motorcycle Heavy Vehicle Light Vehicle

Morning

Afternoon

Evening

Night

116 
 



© C
OPYRIG

HT U
PM

Appendix C: Percentage of different type of vehicles on Highways 

 
Figure A15: Percentage of different type of vehicles during weekdays on Sungai 

Besi Highway 
 
 

 
Figure A16: Percentage of different type of vehicles during weekends  on Sungai 

Besi Highway 
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Figure A17: Percentage of different type of vehicles during weekdays on DUKE  

Highway 
 
 

 
Figure A18: Percentage of different type of vehicles during weekends  on DUKE  

Highway 
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Figure A19: Percentage of different type of vehicles during weekdays on KESAS 

Highway 
 
 
 

 
Figure A20: Percentage of different type of vehicles during weekends  on KESAS 

Highway 
 

 

Cars 
84% 

Motorcycles 
11% 

Heavy Vehicles 
2% 

Light Vehicles 
3% 

Car 
80% 

Motorcycle 
12% 

Heavy Vehicle 
4% 

Light Vehicle 
4% 

119 
 



© C
OPYRIG

HT U
PM

Appendix D: Percentage of total number of vehicles during four measurement 
periods 

 

 
Figure A21: Percentage of total number of vehicles during four measurement 
periods at Sungai Besi Highway during weekdays. 
 
 

 
Figure A22: Percentage of different type of vehicles during four measurement 
periods at Sungai Besi Highway during weekends 
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Figure A23: Percentage of total number of vehicles  during four measurement 
periods at DUKE Highway during weekdays. 
 
 

 
Figure A24: Percentage of total number of vehicles  during four measurement 
periods at DUKE Highway during weekends 
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Figure A25: Percentage of total number of vehicles  during four measurement 
periods at KESAS Highway during weekdays 
 
 

 
Figure A26: Percentage of different type of vehicles during four measurement 
periods at KESAS Highway during weekends 
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Appendix E 

Table A1: Speed of Each Type of Vehicles during (a) Weekdays and (b) Weekends 

 
(a) 

 
(b) 
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