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ABSTRAK 

 

 

 

Salah satu isu yang dihadapi oleh manusia setiap hari di seluruh dunia adalah 

pencemaran bunyi. Pencemaran bunyi boleh dianggap sebagai bunyi yang tidak dingini 

dan memberi kesan kepada manusia dari segi fizikal dan fisiologi. Kajian ini akan 

merangkumi tentang cara untuk mengurangkan pencemaran bunyi dengan 

pengubahsuaian yang dilakukan pada laluan penghantaran bunyi dengan menggunakan 

penghadang pencemaran bunyi khusus untuk kegunaan bangunan. Oleh itu, kajian ini 

bertujuan mencari alternatif yang mampan dan mesra alam sebagai penghadang 

pencemaran bunyi dengan menggunakan sisa buangan tekstil dan gabus polyurethane 

yang boleh mengurangkan bunyi. Melalui keputusan yang diperolehi daripada ujian, 

bahan yang terbaik akan digunakan untuk pembuatan penghadang bunyi yang direka. 

Tambahan lagi, pengukuran In-Situ (In-Situ Method) akan memeriksa kecekapan 

halangan bunyi untuk mengurangkan pencemaran bunyi berdasarkan tahap tekanan 

bunyi dikurangkan yang dihantar dari sumber bunyi kepada penerima. Hasil yang sangat 

baik dimana kebisingan yang dihantar melalui penghadang pencemaran bunyi banyak 

berkurang malah dengan drastik selepas kehilangan kadar tekanan bunyi yang 

dihilangkan pada struktur sandwich dalam penghadang pencemaran bunyi. 
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ABSTRACT 
 

 

 

One of the common problems that need to be faced by the people is noise pollution. Noise 

pollution can be describe as unwanted sound that effect human in physically and 

physiologically. The study will cover the way to reduce noise pollution by adjustment of 

the sound transmission through the transmission path from the development of the 

building application noise barrier. Therefore, this project found the alternative sustainable 

and environmentally friendly as noise barrier using textile waste and polyurethane foam 

which can reduce noise. From the result obtained, the best material are being be used in 

the noise barrier application. In addition, In-Situ measurement will check the efficiency 

of the noise barrier to reduce the noise pollution based on sound pressure level reduced 

that transmitted from the source of noise to the receiver. The result was excellence which 

the noise transmitted through the noise barrier reduced drastically and tremendously after 

sound pressure level is reduced due sandwich structure inside noise barrier. 
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CHAPTER 1 

INTRODUCTION 

 

 

1.1 Vibration 

Vibration occurs when something oscillates about a static position. The altering 

transfer of energy between its potential and kinetic forms involves in the vibration of a 

system. Besides that, vibration is also being known as the physical movement or motion 

of a rotating machine.  A study by Taylor (2003), he state that since the vibration cannot 

be measured by sight or touch, employed should change the vibration into a usable product 

that can be measured or analyzed (Taylor, 2003). In our daily life routine, people were 

always exposed to the vibration which enviable or non-enviable. For example the reed in 

a woodwind instrument or harmonica, noise vibration from vehicles on the streets and 

mostly vibration comes from industrials.   

 

Figure 1.1: Single degree of freedom with damping system (Barron, 2003). 



2 
 

By referring to the figure above, in order to reducing the noise level, damping 

materials are used to dissipate the mechanical energy from being radiated into noise that 

transmitted into the air (Barron, 2003).  According by Taylor (2003), he state that vibration 

can be divided into three types which are harmonic motion, periodic motion and random 

motion.  Harmonic motion  is  the  simplest  periodic  motion  that  shows  displacement  

as  a  harmonic  function of angular velocity  and time.  It is periodic, meaning it repeats 

at some point in time.  

Vibration can also be seen as a periodic motion that moving repeatedly after a 

certain interval time. Random motion occurs in an erratic manner and contains all 

frequencies in a particular frequency band. It is a motion that not repeatable (Taylor, 

2003). 

Besides that’s, vibration also will contribute to the deterioration of working 

environment.  Workers exposed to occupational vibration are also often exposed to 

excessive noise.  Worker will get hearing problem especially in cochlea. Cochlea will 

damage when exposed to excessive noise and worker become deaf (Futatsuka et al., 1991). 

1.2 Noise 

Nowadays, one of the environmental problems that will affect human health is 

noise. Noise can be describe as unwanted sound that effect human in physically and 

physiologically and destroying environmental properties will develop environmental 

pollution (Atmaca et al., 2005). Moreover, noise can cause heartbeat acceleration, increase 

of blood  pressure  and  ringing  or other noises in  the  ear  or  head  known  as  tinnitus.  

The psychological effects of noise are more common compared to the psychological ones  

and  they  can  be  seen  in  the  forms  of  annoyance,  stress,  anger  and  concentration 

disorders as well as difficulties in resting and perception (Cheung, 2004). Hearing loss 

will occur when there is continuous exposed to excessive noise at a level higher than 85 

dB (Atmaca et al., 2005). 
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Figure 1.2: Sound waves in material (Barron, 2003). 

 

Noise also can be defined as any perceived sound that is objectionable or damaging 

for a human. Noise is somewhat subjective, because one person’s ‘‘music’’ may be 

another person’s ‘‘noise.’’ Some sounds that could be classified as noise, such as the 

warning whistle on a train, are actually beneficial by warning people of potential 

dangerous situations (Barron, 2003). The sound wave in various materials is given in 

Figure 1.2. 

1.2.1 Machinery Noise 

The most unwanted hazard in the industry is noise. A lot of machinery in industry 

produces a lot of sound. Machines such as motor, pump, turbine and generator will 

produce noise while operating. Continuous exposure to the noise level above 85 dB is 

considered hazardous because the standard limit of daily noise exposure at the workplace 

for most countries is 85 dB for an 8 –hour (Amedofu, 2007). Machinery noise should be 

reduce to protect worker from continues hearing excessive noise. Noise can be controlled 

by noise control at the source and modification along the sound transmission path (Fard 

et al., 2013). 
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1.2.2 Building Acoustics  

It’s a noisy world. Twenty-four hours a day, seven days a week, we are exposed 

to sounds we do not want, need, or benefit from. When the surrounding noise level is same 

as speech level, the intelligibility rates would be decrease to 95% due to redundancy of 

speech that lead to unpleasant conversation because of sound interference (Lazarus, 1986, 

1987). The study of sound propagation is not only focusing only at acoustical design of 

large performance halls but it is also concern about acoustical comfort surroundings where 

people spend lot of times either in the workplace, homes, hotels and restaurants (Bennet, 

1975). 

1.2.3 Noise Reduction Method 

It is compulsory to eliminate or at least reduce the source of noise in order to 

protect humans from continually exposed to the noise. Manipulating the source of the 

noise or by modifying the receiver of the sound can secured the sound easily. (Barron, 

2003). Occupational Safety and Health Administration (OSHA) sets the admissible noise 

exposure limit in the room 85 dB for an eight hour period. In order to create an acoustically 

pleasing environment for the human, noise control and its principles play a very important 

role to bring down the intensity of sound to a safer level for human ears.  

1.3 Sound Absorption 

Materials that have low absorption ability have a chance to reflect most of the 

acoustical energy. Sound absorption is a capability of a material to convert sound energy 

into other energy. This energy is usually converted to heat energy (Kuttruff, 1995).  
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Figure 1.3: Sound absorption through a wall (Fallis, 2013). 

 

Fallis (2013) stated that, a sound ray reflecting away from its original path into 

different directional as the sound ray impinging on the surface with different reflection 

angles and sound absorptions into the air and through the absorption material. All sound 

waves naturally fading by the medium along the transmission path (Fallis, 2013). Different 

conditions such as in large area hall and at increasing frequencies condition this would be 

different as it is significantly become noticeable (Bennet, 1975). The fraction of incident 

sound energy introduced from the absorption coefficient of a boundary that is not reflected 

by incident of sound energy, and the quantity are rely on the frequency value and the 

sound incidence. There are three types of sound absorber as stated by (Bennet, 1975), they 

are Absorption by Yielding Walls, Absorption by Porous Materials, and Resonance 

Absorbers. 
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1.4 Sound Transmission Loss 

 

Figure 1.4: Transmission loss in sound wave (Barron, 2003). 

 

Noise can be control by changing at the beginning stage of its transmission starting 

from source of sound, the transmission path or controlling the noise by modify the receiver 

of the sound (Barron, 2003). There are two methods that can be applied in reducing noise, 

they can be done by using sound absorption technique and the other one is by applying 

the transmission loss control. One of the main factors in controlling noise pollution to be 

considered is determination the sound energy transmitted through a wall (Barron, 2003). 

Acoustic barrier or acoustic wall is one of the procedures for noise control in order to 

reduce noise pollution from being transmitted through a medium. In purpose for designing 

noise barrier, the designer should be know and have sense to predict the transmission loss 

through the wall over a broad range of frequencies (Barron, 2003). 
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1.5 Problem Statement 

Human especially students need to focused when studying. Persistent expose to 

noise can give negative effect to the student such as disturbance noise from another class. 

Now, this situation has been face by students and lecturer in FTK, UTeM Industrial 

Campus. They have feeling annoying due to noise interference from another class while 

learning section is being conducted. A study by Zaheerudin (2008), normal acceptable 

distance for good interaction in ambient environment should be not more than 65 dB for 

young and teenagers while 55 dB for old people.  The students are having resistance on 

their focusing on learning process due to noise interference from another class.  Interaction 

between people in speech is ascendant method, noise interference significantly effect on 

the communication (Zaheerudin, 2008). Noise barrier control the unwanted noise by 

reducing direct contact of sound pressure to human. There are two types of method to 

reduce noise which are sound absorption and sound time loss or reflection of sound. 

Materials that have tendency to reduce noise in large scale become priority for 

development of noise barrier. 

 

Figure 1.5: Illustration of noise pollution from BK37 to BK38, Factory 3, and Industrial 

Campus UTeM. 
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Figure 1.5 shows noise pollution disturb the lectures session are being conducted 

between these two classes at the same time. The students and lecturers in FTK, UTeM 

Industrial Campus having experienced on feeling annoyance due to noise interference 

while the learning session are being conducted. Voice coming out from human voice 

projection in BK38 possibly leaks into BK37 at some of times during lectures session that 

being conducted surely will bring an annoyance condition to the students and the lecturer 

that affected by the noise pollution. 

1.6 Objectives 

The objectives of the project are: 

 To develop noise barrier for building application using sandwich structure design. 

 To test the effects of noise barrier in the class by using In-situ measurement 

method with different angles. 

1.7 Scopes   

The scopes of the project are: 

 Developing noise barrier using sandwich structure as the design of the barrier. 

 Testing noise barrier based on sound transmission loss and sound absorption rate 

by using In-situ measurement method with different angles. 
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CHAPTER 2 

LITERATURE REVIEW 

 

 

2.1 Building Noise 

The acoustical environment on the whole buildings is affected by numerous 

interrelated and interdependent factors associated with the building planning, design and 

construction process. The architect, the engineer, the building technologist, and the 

constructor all play a part in the control of the acoustical environment. With some prepared 

knowledge of basic acoustical principles on how materials and structures control the 

sound, many problems can be avoided altogether or, at least, solved in the early stages of 

the project at greatly reduced cost. ‘‘Corrective” measures are inevitably more costly after 

the building is finished and occupied (Cavanaugh and Wilkes, 1998). Sometimes, 

unwanted sound from railroads, road traffic, construction area and recreation will cause 

annoying sound to the people inside the buildings (Barron, 2003). Some cases occur when 

people are complaining about piling works that annoying them to change in normal 

condition either in temporary and short time due to intense and sudden noise that received 

by the people (Head and Jardine, 1992).  




