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ABSTRAK

Lajur batu boleh digunakan sebagai teknik pembaikan tanah di mana sebahagian
tanah lembut diganti dengan bahan berbutir seperti batu atau pasir. Manfaat menggunakan
batu di tanah berkurang rendah telah dibuktikan sebagai kaedah yang cekap untuk
meningkatkan kapasiti galas dan mengurangkan penyelesaian tanah lembut. Kajian ini
bertujuan untuk mengkaji peningkatan kekuatan ricih tanah liat dengan menguatkan
tempurung kelapa 13mm yang dihancurkan. Kajian ini dilakukan dengan menentukan kesan
nisbah penggantian kawasan dan nisbah penembusan ketinggian satu lajur kelapa tunggal
pada ciri kekuatan ricih. Ujian Triaxial Mampatan yang Tidak Ditentukan (UCT) telah
dijalankan untuk 12 sampel kaolin termasuk sampel kawalan untuk menentukan kekuatan
ricih. Pembolehubah penyelidikan adalah diameter dan ketinggian tempurung kelapa yang
dihancurkan di bawah konsep panjang kritikal. Peningkatan kekuatan ricih dengan tertanam
dengan lubang kelapa dihancurkan adalah 17.28%, 20.50% dan 18.25% dengan nisbah
penggantian 6.76% pada nisbah penembusan lajur sebanyak 0.60, 0.80 dan 1.0 masing-
masing. Dari hasil yang diperoleh, hubungan kenaikan kekuatan ricih dengan penembusan

pelbagai ruangan menunjukkan corak yang berbeza.



ABSTRACT

Stone column could be used as a ground improvement technique where a portion of
soft soil is replaced with granular material such as stone or sand. The benefit of using stone
columns in low strength soil has been proved as an efficient method to improve bearing
capacity and reduce settlement of soft soils. This study was aimed to investigate the
improvement in shear strength of soft clay by reinforce the 13mm crushed coconut shell
column. This research was done by determine the effect of area replacement ratio and height
penetration ratio of a single coconut shell column on shear strength characteristics.
Unconfined Compression Triaxial Test (UCT) was conducted for 12 batch kaolin samples
including control sample in order to determine the shear strength. The research variable are
diameter and height of crushed coconut shell column which under a concept of critical length
of column. The increment of shear strength by embedded with crushed coconut shell column
are 17.28%, 20.50% and 18.25% with 6.76% area replacement ratio at column penetration
ratio of 0.60, 0.80 and 1.0 respectively. From the result obtained, the relationship of the

increment of shear strength with the various column penetration show different pattern.
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CHAPTER 1

INTRODUCTION

11 BACKGROUND

Malaysia in 2020 target to become the fully develop country with green technologies
applied in construction. In order to achieve the vision, researcher today need to come out
more with the sophisticated technologies and brilliant idea. For this upcoming era, Prime
Minister Datuk Seri Mohd Najib Bin Tun Haji Abdul Razak, have implement The National
Green Technology Policy which are headed by himself. This policy is aiming to become the

largest green construction sector in the South-east Asian region.

There are so many waste materials are produce in Malaysia. Waste materials can be
formed in many sector such as from construction site, food manufacturing, and agriculture.
In the agriculture sector, there will be waste materials such as coconut shell. Nowadays
coconut shell can be reused or recycle in many ways. In industry, the mechanical potential
of coconut shell has been recognized in the context of structural composites, particularly for
application of its fibers as a cheap, environmentally friendly matrix reinforcement for
polymers (Harish et al., 2009, Smith et al. 2008, Monteiro et al. 2008), and even concrete
(Alietal., 2012, Gunasekaran et al., 2011, Ramli et al., 2013). Lightweight concrete has been
implement often in construction works due to cost, energy and time management. Coconut
shell concrete can be classified under structural lightweight concrete. Coconut is grown in
more than 86 countries. India occupies the premier position in the world with an annual
production of 13 billion nuts. The coconut industry in Malaysia is one of the higher country
that using coconut in industrial foods. Waste of coconut shell is set to grow further with the

global increase in demand. However the using of coconut shell in Malaysia is very minimize.

1



Table 1.1 showed that selected production statistics. Figure 1.1 showed that graph of coconut

producers.

Table 1.1: Selected coconut production statistics (Gunasekaran, 2005)

Country Production Area
Coconut Production | Percent (%) | Hectare (ha) | Percent (%)
(kilotonnes)
Indonesia 16300 kt 30.1 267 25.0
Philipines 14797 kt 27.3 3242 304
India 9500 kt 17.5 1860 17.4
Brazil 3034 kt 5.6 281 2.6
Thailand 1500 kt 2.8 343 3.2
Vietnam 972 kt 1.8 110 1.0
Maxico 950 kt 1.8 150 1.4
Sri Lanka 890 kt 1.6 395 3.7
Papua New Guinea | 650 kt 1.2 180 1.7
Malaysia 642 kt 1.2 179 1.7
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Figure 1.1 : Graph of coconut producers (Gunasekaran, 2005)

Peninsular Malaysia has so many potential area that have industrial mineral such as
soft kaolin clay. According to Huat (1969), soft clay deposits in coastal area of Peninsular
Malaysia is between 5 to 30m. Therefore, structure such as bridge, building, dams and
highway may not suitable to be construct in this area due to lack of bearing capacity of
existing soil. Therefore, structure such as bridge, building, dams and highway may not
suitable to be construct in this area due to lack of bearing capacity of existing soil. Kaolin is
a claystone comprised mostly of kaolin minerals that is white or nearly white, or can be
beneficiated or fired to become white or nearly white (Pruett, 2012). Figure 1.2 showed that
the potential areas of industrial mineral in Malaysia.
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