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ABSTRAK 


Kajian projek ini adalah untuk melihat tahap kebisingan (decibel, dBA) jalan 

raya di sekitar kawasan persekolahan yang mana terletak di salah satu kawasan yang 

paling sibuk di bandaraya Kuehing. Selain itu, kajian ini juga adalah untuk 

menganggar pegurangan tahap kebisingan yang sesuai di sekitar kawasan 

persekolahan selepas memperkenalkan dinding kayu penghalang bunyi. 

Tahap kebisingan yang sedia ada di kelas, pejabat dan bilik dorm di 5MB St. 

Teresa (kecuali pada titik Y) adalah melebihi tahap kebisingan komuniti yang 

dibenarkan. Pada hari-hari biasa, tahap kebisingan pada semua titik (kecuali titik Y) 

adalah melebihi tahap kebisingan komuniti dan pada hujung minggu pula, tahap 

kebisingan pada semua titik (kecuali titik X dan Y) juga melebihi tahap kebisingan 

komuniti yang dibenarkan. 

Cadangan pembinaan dinding kayu penghalang bunyi akan memberi 

keputosan terhadap pengurangan tahap kebisingan dalam lingkungan 2 dBA hingga 

19 dBA, bergantung kepada lokasi Garak) daripada punea kebisingan jalan dan 

pembinaan dinding penghalang bunyi. Dengan pembinaan dinding penghalang bunyi, 

ramalan tahap kebisingan yang paling tinggi pada hari-hari biasa pada titik-titik 

tertentu di kawasan tersebut adalah kira-kira 4.5 dBA melebihi tahap yang 

dibenarkan, manakala pada hujung minggu pula, ramalan tahap kebisingan yang 

paling tinggi pada titik-titik tertentu adalah 1 dBA hingga 2.5 dBA melebihi tahap 

kebisingan komuniti yang dibenarkan « 65 dBA). 

v 



ABSTRACT 


This research project looks into the existing noise levels (decibels, dBA) due 

to traffic of a school compound located at one of the busiest streets in Kuching City 

and to theoretically estimate the probable traffic noise levels reduction in the school 

compound after the introduction ofa timber noise barrier wall. 

The existing noise levels at the classrooms, offices and dormitories of 5MB St. 

Terasa (except Point Y) are above the Community Noise Standards - During 

weekdays, the Existing noise levels at all points (except Point Yare above the 

Community Noise Level) and during weekeods, the Existing noise levels at all points, 

(except Points X and Y) are above the Community Noise Level. 

The proposed timber noise barrier wall would result in a sustainable reduction in 

the noise levels ranging from 2 dBA to 19.0 dBA depending on the locations 

(distances) from traffic noise source and the proposed noise barrier wall. With the 

construction noise barrier wall, the predicted highest noise levels during weekdays at 

some of the points with the compound are approximately 4.5 dBA above the 

standards, and the predicted highest noise levels during weekends at some points 

would be marginally above (1.0 dBA to 2.5 dBA above) the Community Noise 

Standards «65 dBA). 

vi 



,.. 

TABLE OF CONTENTS 

Dedication ii 


Declaration iii 


Acknowledgement iv 


Abstrak v 


Abstract vi 


Table ofContents vii 


List ofTables ix 


List of Figures x 


1.0: INTRODUCTION 

1.1: Objectives 

1.2: Specific Aims 

2.0: LITERATURE REVIEW 

2.1: Background 6 


2.2: Road Traffic Noise 9 


2.3: Individual Vehicles 11 


2.4: Characteristics ofVehicle Noise 14 


2.5: Aircraft Noise 22 


3.0: METHOOOLODY 

3.1: Introduction 29 


vii 


I 



3.1.1: Identification of Study Area And Detennination 

ofExisting Site Feature 	 29 


3.1.2: 	 Identification ofPoints (A to Y) on The Study Area 


And Detennination of Existing Noise Levels At 


Those Individual Points 30 


3.1.3: 	 Proposed Noise Barrier Designs 31 


3.1.4: 	 Theoretically Estimate Probable Noise Level 


Reduction (dBA) After The Introduction of 


Timber Noise Barrier Wall 32 


3.2: 	 Controlling Noise Along Its Path 36 


3.2.1: 	 Example ofCalculation 36 


3.3: 	 Controlling Noise At The Receiver 38 


3.3.1: 	 Example ofCalculation 39 


4.0: 	 RESULTS AND DISCUSSIONS 42 


5.0: 	 CONCLUSIONS 51 


6.0 	 RECOMMENDATIONS 53 


REFERENCES 	 55 


APPENDICES 

Appendix I: NOISE CONTROL WITH BARRIER 

Appendix II: TRAFFIC NOISE 


viii 



LIST OF TABLES PAGE 

Table 3.1: Example 1, Barrier Attenuation Calculation 37 

Table 3.2: Example 2, Controlling Noise At Receiver 39 

Table 4.1: Sound Level Recorded During Weekday on 

5th February 2003 43 

Table 4.2: Sound Level Recorded During Weekday on 

19th February 2003 44 

Table 4.3: Sound Level Recorded During Weekend on 

2nd February 2003 45 

Table 4.4: Sound Level Recorded During Weekend on 

16th February 2003 46 

Table 4.5: Comparison of Sound Levels During Weekdays 

And Weekends 47 

Table 4.6: Estimated Reduction in Noise Levels With The 

Construction ofA 12 Feet High Timber Noise Barrier Wall 

During Weekdays 49 

Table 4.7: Estimated Reduction in Noise Levels With The 

Construction ofA 12 Feet High Timber Noise Barrier Wall 

During Weekends 50 

ix 



LIST OF FIGURES PAGE 

Figure 1.1: Locality Plan Of 5MB St. Teresa, of Sound 


Levels Monitoring Points (A to Y) 3 


Figure 3.1: NomografFor Detennining Barrier Sound 


Figure 3.2: Distances Involved in Detennining Barrier Sound 


Figure 1.2: 5MB St. Teresa, Front Elevation 4 


Figure 1.3: 5MB St. Teresa's Car Park, Front Elevation 5 


Figure 2. 1: Vehicle Noise Sources 17 


Figure 2.2: Plot ofNNI Against Annoyance 25 


Attenuation in dBA 33 


Attenuation Using Nomogram in Figure 3.1 34 


Figure 3.3: Barrier Attenuation And Nomogram 35 


x 



CHAPTER! 


INTRODUCTION 


1.1: OBJECTIVES 


The objectives of this research project are 1) to measure the existing noise 

levels (decibels, dBA) due to traffic of a school compound located at one of the 

busiest streets, Kuching and 2) to theoretically estimate the probable levels 

(decibels) of traffic noise reduction in a school compound after the construction of 

a timber noise barrier wall. 

1.2: SPECIFIC AIMS 

1. 	 Identify an institution located at one of busiest roadside - 8MB 81. Teresa, 

Kuching (Figure 1.1). 

2. 	 To measure existing sound levels (decibels), mainly due to traffic at different 

locations (Point A - Y) within the school compound using sound level meter 

during weekday peak hours (8 to 9 A.M., 1 to 2 P.M. and 5 to 6 P.M.) and 

weekends (Figure 1.1). 

3. 	 Existing patterns of distribution of sound levels are plotted in the form 

isopleths or iso-concentration lines (without noise barrier wall). 
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4. 	 Compare the existing sound levels within the school compound with 

Standards ofDepartment of Environment (DOE), Malaysia. 

5. 	 Recommend an appropriate timber noise barrier or sound barrier wall (thicker 

than 30 nun, height = 12 feet, length = 200 feet) in front of the school 

compound so as to reduce the noise levels in the compounds (Figure 1.1). 

6. 	 Estimate the reduction in noise levels at different locations within the 

compound after the construction of noise barrier wall. 

7. 	 Compare the mitigated sound levels within the school property with the 

Standards ofDepartment of Environment (DOE), Malaysia. 
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Figure 1.2: 8MB 8t. Teresa, Front Elevation 
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Figure 1.3: 5MB St. Teresa's Car Park, Front Elevation 
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CHAPTER 2 


LITERATURE REVIEW 


1.1: BACKGROUND 


According to Dr. Alice H. Suter, Noise has a significant impact on the quality of 

life, and in that sense, it is a health problem in accordance with the World Health 

Organizations (WHO) definition of health. WHO definition of health includes total 

physical and mental well-being, as well as the absence of disease. Along these lines, a 

1971 WHO working group stated: 'Noise must be recognized as a major threat to human 

well-being'. (Suess, 1973). 

The effects of noise are seldom catastrophic, and are often only transitory, but 

adverse effects can be cumulative with prolonged or repeated exposure. Although it 

often causes discomfort and sometimes pain, noise does not cause ears to bleed and noise 

induced hearing loss usually takes years to develop. Noise induced hearing loss can 

indeed impair the quality of life, through a reduction in the ability to hear important 

sounds and to communicate with family and friends. Some of the other effects noise, 

such as sleep disruption, the masking of speech and television, and the inability to enjoy 

one's property or leisure time also impair the quality life. In addition, noise can interfere 

wi1h the teaching and learning process, disrupt the performance of certain tasks and 
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jomnaIs. 

increase the incidence of antisocial behavior. There is also some evidence that it can 

adversely affect general health and well-being in the same manner as chronic stress. 

In response to the mandates of section 5 of the Noise Control Act of 1972, Office 

of Noise Abatement and Control (ONAC) published Public Health and Welfare Criteria 

for Noise (EPA, 1973a) and information on Levels of Environmental Noise Requisite to 

Protect Health and welfare with an Adequate Margin of Safety (EPA, 1974a), popularly 

known as the "Levels Document" for obvious reasons. Also in 1973, ONAC sponsored 

an international conference in Yugoslavia on the effects of noise, from which voluminous 

proceedings there published (EPA, 1973b). All of these documents there widely 

distributed and, although somewhat dated, are still read and referenced today. Because a 

coosiderable amount of research in this area has been conducted over the past 2 decades, 

documents would benefit from revision. ONAC established dose-response 

relationships for Doise and its effects, and identified safe levels of noise to prevent 

bearing loss and activity interference. The agency also established the day-night average 

iae level as a universal descriptor to be used in assessing the impact of community 

Section 14 of the Act directs ONAC to conduct or finance research on noise 

c8'ects, including investigations of the psychological and physiological effects of noise 

bmnans and the effects of noise on animals. Approximately 35 technical reports 

ftIIUbed from these efforts, as well as contractor reports and numerous article in scientific 

Some of the more noteworthy examples ofEPA's research program there:

Projects involving the cardiovascular effects of noise at the University of Miami, 

Johns Hopkins University and the Massachusetts Institute of Technology 
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2.2: 

leading source of community noise. 

. 

trucks, buses and private autos. 

• 

_. 

IIIIIIIP1I1. 

ROAD TRAFFIC NOISE 

In its Levels Document (1974), EPA estimated that road traffic noise was the 

EPA's contractors found that to be true in 1981 

(EPA, 1978), and there is little reason to believe otherwise today. Truck transportation, 

IS a convenient and economical means of moving raw materials and consumer goods 

from place to place, is growing at a faster pace than the general population. For example, 

a total of 33.6 million trucks there registered in the u.s. in 1980. That number grew to 

4S.s million in 1989, an increase ofabout 35% (American Trucking Assoc., 1991). 

Noise from the motors and exhaust systems of large trucks provides the major 

portion of highway noise impact, and provides a potential noise hazard to the diver as 

In addition, noise from the interaction of tires with the roadway is generated by 

In the city, the main sources of traffic noise are the 

motors and exhaust systems ofautos, smaller trucks, buses and motorcycles. This type of 

can be augmented by narrow streets and tall buildings, which produce a 'canyon' in 

traffic noise reverberates. Various noise surveys show conclusively that road 

his been at the present time the predominant source of annoyance; no other single 

been of comparable importance. Such a finding has been not surprising due to 

number of automotive vehicles exceeds 20 times the horsepower of all other 

movers combined (aircraft, ships, power station, etc.). 

Having such a wide use (not only industry, but by private persons), road transport 

been generally very cost conscious. Economy has been therefore one of the prime 

which has so far dictated the development of vehicle design and operational 

For these reasons, in the commercial field, the more efficient diesel engine has 
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replaced the petrol engine with a reduction of fuel consumption by a factor of two. 

Diesel engine operate at considerably higher peak combustion pressures and higher rates 

of pressure rise and thus result in greater noise and vibration. The higher noise and 

vibration however, has been in no way detrimental to the life expectancy of a diesel 

eagiDe; its life in general exceeds that of a petrol engine. Improvements in economy have 

baea also obtained by reducing the vehicle weight for the same load-carrying capacity, 

IDd also engines are made smaller and lighter by running at higher speeds to produce the 

aame or greater power. Due to all this reasons, the prime mover-the engine and the 

WIIlCle were gradually becoming noisier; therefore it becomes essential to introduce 

• legislation in many countries. 

Apart from noise, there have been now numerous legislations in road transport in 

DIlDY countries which have been introduced to improve man's standard of safety and 

comfort; the laws now cover many aspects of construction and operation of the vehicle. 

laws have already had a marked success in dictating basic principles of car and 

__m"1I vehicle design. For example, legislation covering exhaust has resulted in 

advances and improvements in the combustion system design of a petrol engine. 

In also indications that in the near future radical changes in engine and vehicle 

..11m would result from noise legislation. The motorcyclists with silencers removed or 

ao zooming past in residential areas enjoying a thrill by marking all that racket, 

• 'ous to the annoyance they are causing to other citizens. (Katyal, et.al., a993) 

In Delhi, the rapid growth of vehicles from 2.5 lakh to 6.8 lakh in last 10 years 

to noise pollution by a much higher level. The multiplicity of high types of 

_._ IDd the failure to segregate fast and slow moving traffic results in high noise 
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types 

1.3: 

emission as vehicles brake and then accelerate frequently. Traffic noise have been 2 

noises generated by individual vehicles and noises generated by continuous flow 

tI/wlllclG. (Katyal, et. aI., 1993) 

INDMDUAL VEmCLES 

Noises from individual vehicles should be summarized as follows:

a) 	 Noises from engine and transmission 

It depends very markedly on the design of the car and particularly upon 

the method of support used for its moving parts. Move expensive cars 

employ a more elaborate damping system so that noises are not 

transmitted to the body shell and then to the outside world. Considerable 

improvements are now made to improve the engine mounting systems, 

even in cheaper cars. (Katyal, et.aI., 1993) 

b) 	 Exhaust noise 

The reduction of exhaust noise has been a simple acoustic problem that 

has been completely solved. Unfortunately, the more effective and 

elaborate the exhaust system a motorcar, the more expensive, heavier and 

bulkier it has been likely to be. An efficient silencing system is able to 

reduce the power output to any engine, and in consequence, the design of 

the exhaust system is a matter of compromise. Systems have been usually 

designed to keep within the law without significantly affecting cost and 
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c) 

cl) 

1(t1iIIlltwIl,et.al.,1993) 

perfonnance. A special case has been that of so-called 'sports' cars where 

there has been often a deliberate attempt to retain as much exhaust noise 

as possible because a 'fruity' exhaust noise constitutes a powerful sale 

appeal. (Katyal, et.al., 1993) 

Brake sequel 

Brake sequel has been particularly noticeable with modem disc brakes 

although drum brakes also exhibit this phenomenon. Its cause has been 

that the vibration produced during the application of brakes resonates 

within the brake structure and is then further magnified by the body of the 

car. It appears that little could be done about brake sequel, except by 

introduction of some damping devices into the vehicle. (Katyal, et.al., 

1993) 

Use ofhom 

All motors cars must be fitted with horns by law. It has been found that a 

visual stimulus like the flashing of headlights is more effective than a 

audible one in attracting attention. (Katyal, et.al.,1993) 

Relative Noise Of Vehicle Types - Not all vehicles make the same amount of 

Test carried out by using a test procedure gave the following results: 
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