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ABSTRACT 

 

Sand brick was a popular building material in construction in Malaysia. This is because, 

brick sand readily available. To meet the demand so high and the economy is not uniform 

in this century, it is one of the initiatives taken by the industry to reduce the use of materials 

and replaced with waste material. The natural ingredients of Palm Kernel Sell (PKS) tested 

because it belongs to the disposal of waste. In this study, PKS is used as a material to 

replace sand in sand bricks.  The size used by sieve passing 4.75 mm with a mix ratio of 1: 

3 (1 cement: 3 sand). There are 3 types of percentages used in this test which is control 

sample, 5% PKS and 15% PKS as replacement of sand. The overall number of samples is 

120, in which each number is the 40 of sample for each 7 days and 28 days. Before the 

sample is subjected to compressive strength, it must go through the process water curing 

and air curing. Both types of curing were carried out for 7 days and 28 days. This method 

conducted to select the optimum compressive strength for the whole of the 10 samples 

taken at random. In addition, this curing also tested the ability of PKS to water absorption. 

The process to evaluate the rate of water uptake by the PKS. From tests conducted found 

samples containing 5% PKS in a 28-day compressive strength shows the most optimal and 

5% PKS of air curing. As for the absorption of water, 15% PKS at 28 days was higher than 

the other. This is because the percentage of PKS is replaced with the most quantity. Finally, 

the results obtained from the tests meet the criteria required by JKR Standard but control 

samples were recommended for use in the construction besides of the weather factor. 
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ABSTRAK 

 

Bata pasir merupakan bahan binaan yang popular dalam pembinaan di Malaysia. Ini kerana, 

bata pasir mudah didapati. Bagi memenuhi permintaan yang amat tinggi serta ekonomi 

yang tidak seragam pada abad ini, maka satu inisiatif di ambil oleh pihak industri bagi 

mengurangkan kadar penggunaan bahan  dan diganti dengan bahan sisa buangan. Oleh 

yang demikian, bahan semulajadi iaitu tempurung kelapa sawit diuji kerana ia tergolong 

dalam pembuangan sisa buangan. Dalam kajian ini, tempurung kelapa sawit digunakan 

sebagai bahan ganti pasir dalam bata pasir. Saiz yang digunakan melepasi 4.75 mm dengan 

nisbah bancuhan 1: 3 (1 simen, 3 pasir). Terdapat 3 jenis peratusan yang digunakan dalam 

ujian ini iaitu bata kawalan, 5% dan 15% tempurung kelapa sawit sebagai bahan ganti 

pasir.  Keseluruhan jumlah sampel ialah 120 di mana setiap jumlah sampel adalah sebanyak 

40 biji bagi setiap 7 hari dan 28 hari. Sebelum sampel dikenakan kekuatan mampatan, ia 

perlu melalui prosess pengawetan iaitu pengawetan air dan pengawetan udara. Kedua-dua 

jenis pengawetan ini dilakukan selama 7 hari dan 28 hari. Pengawetan ini dijalankan untuk 

memdapatkan kekuatan mampatan untuk  keseluruhan optimum bagi setiap 10 sample yang 

diambil secara rawak. Selain itu, pengawetan ini juga bagi menguji kebolehan tempurung 

kelapa sawit dalam penyerapan air. Proses ini bagi menilai kadar serapan air oleh 

tempurung. Daripada ujian yang telah dijalankan didapati sampel yang mengandungi 5% 

tempurung kelapa sawit pada 28 hari menujukkan kekuatan mampatan yang paling 

optimum dan 5% juga bagi pengawetan udara. Manakala bagi penyerapan air, tempurung 

kelapa sawit untuk 15% pada 28 hari adalah tinggi berbanding dengan yang lain. Ini 

kerana, jumlah peratus tempurung kelapa sawit yang diganti dengan kuantiti yang paling 

banyak.  Akhir sekali, keputusan yang diperolehi daripada ujian memenuhi kriteria yang di 

kehendaki oleh standard JKR namun sampel kawalan adalah lebih di sarankan untuk 

kegunaan pembinaan di Malaysia atas faktor cuaca.  
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 BACKGROUND OF STUDY 

 

Natural waste is unnecessary or that do not have value. It may consists of the 

unwanted left over from a manufacturing process (industrial, commercial, mining or 

agriculture). The natural waste may be removed or accumulated. Due to that, development 

of the industries has led to the production and disposal natural waste. However, natural 

waste is growing and uncontrolled nowadays promoted to make it as an innovation in the 

construction industry to control it. Undoubtedly, It should be managed properly or with the 

other side are re-used the natural waste to produce new product and to avoid pollution 

through with mission the development of the green technology. This is a strategy to ensure 

stability and sustainability in natural system control. In other hand, the presence of waste is 

an indication of overconsumption and that materials are not used efficiently, this will cause 

the earth's capacity to bear the excess raw materials increasingly higher. This causes 

problems for the ecosystem because of the amount of waste that cannot be handled. 

  

Brick is a durable building materials and its use is widespread. It has been around 

for hundreds of years and it is important to build the structure of the building in the field of 

civil engineering. (Tan, 1994). The earliest bricks made from clay. It is taken from close to 

the surface of the ground, or rivers banks, mold into shape by hand and dried in the sun. In 
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the 19
th

 century, the process was developed to make bricks from sand and lime. Besides 

that, the bricks are classified into two by their quality and impact of the manufacturing 

process. BS 6100: Section 5.3:1984: Glossary of Terms, gives extensive definition of the 

relevant words, but a distinction need to be drawn between the following usage categories 

(Doran).Generally, structural uses such as foundations walls and floor. 

 

Palm oil is grown in 43 countries around the world. One of the major players in the 

palm oil industry is Malaysia known as the best term of managing its forest resources. 

Forest area is increase by 14,000 ha per year between 2010 and 2015. From this point, 

Malaysia’s forest area is increasing, the growth and use of palm oil is also growing rapidly. 

Although, import and export was happened, but still cannot control of accumulated palm 

kernel shell. As a result of the issues is high but used in industrial mills were ineffective 

which is palm kernel shell, then it is used as an alternative to reduce and prevent pollution.

  

1.2 PROBLEM STATEMENT 

 

 On this day, house construction rapidly constructed in Malaysia. Therefore, the uses 

of sand brick in high demand even thought a lot of variety type of brick but one of the 

choices of the materials used is sand brick for construction.  

 

 Overall, in Malaysia there are 70 palm oil processing factories. Furthermore, in a 

day the amount of processing and production of palm kernel shell removal unbalanced. So, 

waste palm kernel shell becomes one of the issues in the industry due to dumping of from 

palm kernel shell that is not utilized by the industry. In order to reduce the natural waste, 

make use material to be replaced sand in making brick as an alternative.  

 

1.3 OBJECTIVE 

 

 In the construction one of the main material are bricks. Other than the type of brick 

used, it also involves the strength and water absorption levels of these bricks. Therefore, the 
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presence of natural waste such as palm kernel shell and an increase in the use of sand brick 

then the efforts taken to solve the problem. 

 

In this case, there are two objectives to ensure the appropriate use of brick: 

(i) To investigate the compressive strength of sand brick with use palm kernel shell. 

(ii) To identify the Water Absorption of the sand brick with palm kernel shell. 

 

1.4 SCOPE OF STUDY 

 

 The scope of this study will focus on laboratory test to determine the compressive 

strength and water absorption of sand brick using palm kernel shell (PKS) as fine aggregate 

replacement. This raw material that replacing sand in making sand brick sample with the 

ratio of cement and sand is 1:3. This PKS is collected from the palm oil kernel shell 

processing store around Kuantan, Pahang. Then, the PKS samples are washed thoroughly to 

remove dirt and then sun dried until completely dry. The experimental is conducted at the 

concrete Laboratory of University Malaysia Pahang. There is the specifications of the scope 

in this study are: 

(i) The ratio of kernel used are 5% and 15% to replacement of fine aggregate in sand 

bricks. 

(ii) 10 samples for each percentage are made for the Air Curing method and Water 

Curing method for 7
th

 days and 28
th

 days for testing under compression test. Overall, the 

total specimen is 120. 

(iii) The size of brick specimens used 225 mm (L) x 113 mm (W) x 75 mm (H) 

according JKR standard.  
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