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ABSTRACT

In Malaysia, the largest area covered by peat soil is in Sarawak followed by
Peninsular Malaysia and Sabah. Vast areas of peat soil which containing high
organic matter is a challenge for the construction industry. There are numerous
challenges faced especially to those in construction field when it comes to dealing
with peat soil due to its properties of high moisture content and low in shear strength.
Nevertheless, several studies have shown that the strength of peat soil can be
improved using methods of ground improvement. Among the most common method
is mixing peat soil with cemented materials to stabilize and improve the properties of
peat soils. The materials used in peat soil stabilization are peat soil, Portland
Limestone cement (PLC) and Ordinary Portland cement (OPC) as the binder mixed
with the crucial material that focused on this research which is the industrial waste,
silica fume and a new class of additive called Stabilised Recycle Sustainable (SRS
888) material was developed to further improve the peat behaviour. This study
mainly focuses on the use of silica fume that was tested in enhancing geotechnical
properties of peat soil. The stabilized peat soils with silica fume undergone a series
of laboratory tests such as compressive strength, density, specific gravity, moisture
content, water absorption and shrinkage. Scanning Electron Microscope (SEM)
analysis has been performed to study the chemical composition of stabilized peat soil.
The results obtained were compared between the stabilised peat soil with silica fume
and without the addition of silica fume. Significant improvement of compressive
strength was observed, along with increment in density of peat soil treated with silica
fume. The moisture content of peat soil was greatly reduced when silica fume was
used. Peat soil with silica fume showed less volumetric shrinkage compared to
untreated peat soil. It can be observed that silica fume act as a filler which improved
the strength of stabilized peat soil and SRS 888 agent is a hydrophobic material that
exhibits excellent water removal mechanism. It absorbs moisture from the peat soil
and hence making the soil denser. Through this research, silica fume has high

potential in stabilizing peat soil for construction purposes.



ABSTRAK

Di Malaysia, kawasan terbesar yang diliputi oleh tanah gambut adalah di Sarawak
diikuti oleh Semenanjung Malaysia dan Sabah. Kawasan tanah gambut yang luas yang
mengandungi bahan organik tinggi adalah satu cabaran bagi industri pembinaan.
Terdapat banyak cabaran yang dihadapi terutama dalam bidang pembinaan apabila
berurusan dengan tanah gambut kerana sifatnya yang mempunyai kandungan lembapan
yang tinggi dan kekuatan ricih yang rendah. Walaupun begitu, beberapa kajian
mehunjukkan bahawa kekuatan tanah gambut dapat ditingkatkan dengan menggunakan
kaedah penambahbaikan tanah. Antara kaedah yang paling biasa digunakan adalah
mencampurkan tanah gambut dengan bahan simen untuk menstabilkan dan memperbaiki
sifat tanah gambut. Bahan yang digunakan dalam penstabilan tanah gambut adalah tanah
gambut, simen Portland Limestone (PLC) dan simen Portland Biasa (OPC) sebagai bahan
pengikat yang dicampur dengan bahan penting yang difokuskan dalam penyelidikan ini
iaitu sisa industri, asap silika dan kelas baru bahan tambahan yang dipanggil bahan
Stabilised Recycle Sustainable (SRS 888) digunakan untuk meningkatkan lagi ciri-ciri
tanah gambut. Kajian ini memfokuskan pada penggunaan asap silika yang diuji untuk
meningkatkan sifat kejuruteraan tanah gambut. Tanah gambut yang stabil dengan asap
silika telah menjalani serangkaian ujian makmal seperti kekuatan mampatan, ketumpatan,
graviti spesifik, kandungan kelembapan, penyerapan air dan penyusutan. Analisis
Scanning Electron Microscope (SEM) telah dilakukan untuk mengkaji komposisi kimia
tanah gambut yang stabil. Hasil yang diperoleh dibandingkan antara tanah gambut yang
stabil dengan asap silika dan tanpa penambahan asap silika. Peningkatan kekuatan
mampatan yang ketara diperhatikan, seiring dengan peningkatan kepadatan tanah gambut
yang diolah dengan asap silika. Kandungan kelembapan tanah gambut sangat berkurang
ketika asap silika digunakan. Tanah gambut dengan asap silika menunjukkan penyusutan
volumetrik yang lebih rendah dibandingkan dengan tanah gambut yang tidak dirawat.
Dapat diperhatikan bahawa asap silika bertindak sebagai pengisi yang meningkatkan
kekuatan tanah gambut yang stabil dan agen SRS 888 adalah bahan hidrofobik yang
menunjukkan mekanisme penyingkiran air yang sangat baik. la menyerap kelembapan
dari tanah gambut dan menjadikan tanah lebih padat. Melalui penyelidikan ini, asap silika

berpotensi tinggi dalam menstabilkan tanah gambut untuk tujuan pembinaan.
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CHAPTER 1

INTRODUCTION

1.1 Background of the study

The development of lands and construction has established tremendous growth all
around the globe for zlmost a decade now. As the construction and developments are growing
rapidly each day it eventually cause more land to be occupied. Soils play a vital role in
developments and construction as it needs to be constructed on good quality and strong soil
in order to support the loading transfer from the buildings and pavements. However, the weak
soils need to take into account as it is the most common types of soils in the world and it
gives big impact in developments and construction. These weak soils are well known as

organic soil or peat scil.

In Malaysia, peat soil is one of the major groups that can be found. Based on Figure
1.1, 8% which is around 3.0 million hectares of the total land area across the world covered
up by peat soils (Kolay et., 2011a). According to Davies et al. (2010) has stated that in
Malaysia, the development of majority of the peat lands take place along the coast which is
located behind the mangrove accretion in which the bacterial activity is restricted by the
sulphides in the mangrove mud and water causing organic matter to accumulate as peat.
Besides, in Malaysia, the biggest area covered by peat which is about 1.54 million hectares
that is more than 7% of the total land which is located in Sarawak. On the other hand,
Peninsular Malaysia is covered by less than 20% of peat and the remaining located in Sabah
(Leete, 2006). It is very impossible to avoid on developing the constructions on peat soils as
Sarawak consists of the highest peat land area in the country. In consequences, it is crucial to
make enhancements of the peat soils as it gives big impact on developments and construction.

1
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Figure 1.1 Global peatland distribution (Pravettoni, 2009)

Regarding to Kolay et al. (2011a), some of the ways to improve peat soils include a
variety of method of construction such as displacement, replacement, pile supported
embankment and thermal precompression method. Another alternative that contributes in
stabilizing peat soil is by the usage of stabilizers or admixtures such as silica fume, ordinary

Portland cement and lime.

1.2  Problem Statement

Peat is categorized under a problematic organic material due to its natural properties
which are high moisture content and have low shear strength where it is always become a
major challenges faced in construction industry. It is hard to construct any structures or
pavements on peat as it contributes to settlement and stability to occur. Sarawak has the
largest area covered by peat, thus it is a major problem on infrastructures which occurred
across the state because of the soil. Figure 1.2 shows the settlement occurred on ground due
to poor drainage and road system at commercial lot which located in Sibu, Sarawak while
Figure 1.3 and Figure 1.4 illustrates the settlement occurred at residential area in Sibu. This

happened due to the properties of peat soils.
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Figure 1.2 Ground settlement caused poor drainage and road system at commercial lot in

Sibu, Sarawak (Kolay et al., 2011)

Figure 1.3 Settlement of peat soil in residential area situated at Jalan Lai Chee, Sibu, Sarawak

(Kolay et al., 2011)






