LAY
WS
&L

ki
P

Z

N

A
)
2

g
A8
72
>
=
=

3 .%‘
UNIM PN

Faculty of Engineering

CORRELATIONS BETWEEN BASIC GEOTECHNICAL PROPERTIES
OF PEAT SOIL IN NEW STUDY AREA IN SARAWAK

Ahmad Hafidzur Rahman B Ahmad Nidhom

Bachelor of Engineering with Honours
(Civil Engineering)

2009



UNIVERSITI MALAYSIA SARAWAK

JUDUL:

Saya

BORANG PENGESAHAN STATUS TESIS

CORRELATIONS BETWEEN BASIC GEOTECHNICAL PROPERTIES OF PEAT
SOIL IN NEW STUDY AREA IN SARAWAK

SESI PENGAJIAN: 2008 / 2009

AHMAD HAFIDZUR RAHMAN B AHMAD NIDHOM

(HURUF BESAR)

mengaku membenarkan tesis * ini disimpan di Pusat Khidmat Maklumat Akademik, Universiti Malaysia
Sarawak dengan syarat-syarat kegunaan seperti berikut:

L.
2.

3.

Tesis adalah hak milik Universiti Malaysia Sarawak.

Pusat Khidmat Maklumat Akademik, Universiti Malaysia Sarawak dibenarkan membuat salinan
untuk tujuan pengajian sahaja.

Membuat pendigitan untuk membangunkan Pangkalan Data Kandungan Tempatan.

Pusat Khidmat Maklumat Akademik, Universiti Malaysia Sarawak dibenarkan membuat salinan
tesis ini sebagai pertukaran antara institut pengajian tenggi.

** Sila tandakan ( /) di kotak yang berkenaan

SULIT (Mengandungi maklumat yang berdarjah keselamatan atau kepentingan

Malaysia seperti yang termaktub di dalam AKTA RAHSIA RASMI 1972).

TERHAD (Mengandungi maklumat TERHAD yang telah ditentukan oleh
organisasi/badan di mana penyelidikan dijalankan).

TIDAK TERHAD

Disahkan Oleh:

(TANDATANGAN PENULIS) (TANDATANGAN PENYELIA)

Alamat Tetap: NO 3, JALAN LARUH. CIK DAYANGKU SALMA BT AWG ISMAIL

Tarikh :

93400 KUCHING, SARAWAK. Nama Penyelia

Tarikh :

CATATAN: * Tesis dimaksudkan sebagai tesis bagi Ijazah Doktor Falsafah, Sarjana dan Sarjana

Muda.

oK Jika tesis ini SULIT atau TERHAD, sila lampirkan surat daripada pihak berkuasa /
organisasi berkenaan dengan menyatakan sekali sebab dan tempoh tesis ini perlu
dikelaskan sebagai SULIT atau TERHAD




“ I hereby declare that I have read this report and in my opinion this report is
sufficient in terms of scope and quality for the purpose for award of the Degree of

Bachelor of Engineering (Civil) with Honors ™.

Signature

Name of Supervisor : CIK DAYANGKU SALMA BT AWG ISMAIL

Date SN



“I hereby declare that this report is prepared personally with my own effort unless

references that have been cited accordingly in any part of the report™.

Signature

Name of Author : AHMAD HAFIDZUR RAHMAN B AHMAD

NIDHOM

Date SN



APPROVAL SHEET

This project report attached here to, entitles “CORRELATIONS BETWEEN
BASIC GEOTECHNICAL PROPERTIES OF PEAT SOIL IN NEW STUDY
AREA IN SARAWAK” prepared and submitted by AHMAD HAFIDZUR
RAHMAN B AHMAD NIDHOM (13659) as a partial fulfillment of the
requirement for the Degree of Bachelor of Engineering with Honours in Civil

Engineering is hereby read and approved by:

CIK DAYANGKU SALMA BT AWG ISMAIL Date

SUPERVISOR



CORRELATIONS BETWEEN BASIC GEOTECHNICAL PROPERTIES OF
PEAT SOIL IN NEW STUDY AREA IN SARAWAK

AHMAD HAFIDZUR RAHMAN B AHMAD NIDHOM

This Thesis Is Propose To
Faculty of Engineering, Universiti Malaysia Sarawak
For Fulfillment of The Requirements for Bestowal
The Degree of Bachelor of Engineering with Honours
(Civil Engineering)

2009



This frroject report is dedicated to my beloved mother and father,
my dearest brothers and sisters

for their love am/mﬁporf



ACKNOWLEDGEMENT

I wish to express my deepest gratitude to ALLAH the Almighty (SWT) for

His blessings that enrich me with more health and wisdom throughout my lifetime.

With the most respect, I would like to convey my sincere thanks and
appreciation to my thesis supervisor Miss Dayangku Salma Bt Awg Ismail, who
endlessly guided and shared her knowledge throughout the completion of my thesis
work. I am really thankful to her for her encouragement and help in improving my

thesis.

Special thanks to the lab technicians, Haji Affandi for his unwavering
assistance in using the apparatus and preparing the materials during the laboratory

works.

I wish to express my appreciation to my family members for their concern
and love, which constantly provide the needed vitality in progressing all the way
through. Last but not least, thanks to my friends for their help and support upon

finishing this study.

il



ABSTRAK

Dalam istilah kejuruteraan, tanah gambut adalah salah satu contoh daripada tanah
lembut dan menimbulkan masalah serius ketika pembinaan disebabkan
ketidakseimbangan dan pengukuhan jangka masa panjang walaupun apabila
dikenakan beban yang sederhana. Jurutera-jurutera menghadapi masalah dalam
memahami ciri-ciri tanah gambut dan disebabkan permintaan yang banyak, mereka
terpaksa mencari kaedah yang sesuai untuk membina struktur di atas tanah gambut.
Oleh itu, adalah penting untuk memahami ciri-ciri tanah gambut secara mendalam
supaya teknik yang sesuai untuk pembinaan tapak akan ditentukan. Sarawak
merupakan negeri yang mempunyai kawasan tanah gambut terbesar di Malaysia
faitu 16,500km’ yang menyumbang 13% daripada keseluruhan negeri. Secara
umum, tanah gambut “fibrous” dan “amorphous” paling banyak dijumpai di
Sarawak. Kajian ini adalah untuk membentuk korelasi antara ciri-ciri asas tanah
gambut di kawasan kajian yang baru dan membandingkan kajian dengan hasil kajian
terdahulu. Kajian menunjukkan bahawa tanah gambut di Sarawak tidak sama ciri-
cirinya dengan tanah gambut di Pantai Barat Semenanjung Malaysia. Keputusan
juga menunjukkan ketumpatan kering mempunyai hubungkait yang rapat dengan
kandungan air semulajadi. Tambahan pula, kajian menemui had cecair dan
kandungan organik berkurangan dengan peningkatan kandungan air tetapi kajian

terdahulu di Pantai Barat Semenanjung Malaysia menunjukkan sebaliknya.
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ABSTRACT

In engineering terms, peat is one of examples of soft soils and it poses serious
problems in construction due to instability and long term consolidation settlement
even when subjected to a moderate load. Engineers are facing problems in
understanding the properties of peat and due to demands they have to find suitable
ways to construct structures on peats. Therefore it is essential to have deep
understanding of peat properties so that a suitable technique for foundation will be
selected. Sarawak has the largest peat area in Malaysia with 16,500 km® that makes
up 13% of the state. The most types of peat in Sarawak are fibrous and amorphous
with high organic content. This study is to develop correlation of basic properties of
peat in new study area in Sarawak and to compare the correlation made with
correlations that already made from previous findings. It was found that the peat soil
in Sarawak is not similar to that in West Coast Peninsula Malaysia. The result
indicates that the dry density correlates well with natural moisture content.
Furthermore, it was found that the liquid limit and organic content decreasing with
increasing moisture content but the findings from West Coast Peninsula Malaysia

shows contradiction of it.
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CHAPTER 1

INTRODUCTION

1.1 Overview

One of the problematic soils is peat and it is subjected to instability and long
term consolidation settlement. Peat is an organic soil which consists more than 70%
of organic matters. Peat deposits are found where conditions are favorable for their
formation. Most countries with tropical climate are covered with peat. In Malaysia
some 3 million hectares of land contain greater area of peat soil and 13% of Sarawak
land covers with peats amounting around 16,500km’. Peat soil is representative
material of soft soils and classified as highly organic. Generally, peat composed
from organic matters from decomposed plants such as stem and leaves. It has largely

deposits of plants, decomposed incompletely through lack of oxygen.

Peats and organic soils are studied by scientists and engineers in the field of
horticulture, agriculture, geotechnical, chemical and environmental engineering, and
in alternative energy supply. The increase in population and economic activities in

the Southeast Asian countries will, in time, make large scale disposal of peaty soils



unacceptable resulting in a demand for adequate solutions to improve the

engineering characteristics of these peaty soils.

Peat causes serious problems in construction due to its long-term
consolidation settlements even when subjected to a moderate load (Jarret, 1995).
Hence, peat is considered unsuitable for supporting foundations in its natural state.
Engineers are facing problems in understanding the properties of peats. The

properties of peat in different region are differing with each others.

1.2 Problem statement

For any construction project, it is essential for any involved parties such
local authorities, engineers and contractors to obtain a deep understanding of peat
properties with more concerned. It is necessary to avoid any uncertainties occurs in

implementation of project on peats and pollution due to elimination of this soils.

One of the issues that peat engineering facing is that there are not-well
established correlations between peat index properties that call for more correlations
between geotechnical properties of peats should be developed. This study is carried
out to help future engineers in more understanding and to develop the geotechnical

properties of peats and the correlations between properties.



1.3 Objective

The main objective of conducting this research is to get more understanding
on peats properties. Thus, the specific objectives of this study are:
i.  To develop correlations between basic geotechnical properties of peats in
new study area in Kota Samarahan with other literatures.

ii.  To compare the correlations from this study with the previous findings.

1.4 Scope of work

The study limits its scope on basic physical properties of peat at new study
area in Sarawak specifically loss on ignition and organic content, water content, dry
density, bulk density, specific gravity, soil pH, liquid limit. These data then

compared with previous researches from various sources.



CHAPTER 2

LITERATURE REVIEW

2.1 General Overview

In Malaysia geotechnical engineers are facing with construction on soft soils.
When possible, construction on peat soil must be minimized. But due to the
development, they have to find the way to build a structure on a weak soil such as
peats. Peaty soil is not suitable as structures foundation as it is weak and high
compressibility. Peat soils are less understanding by geotechnical engineers and
contractors. This situation causes them difficult to firmly decide towards
implementation of any project on peats soils. Some cases occurred on peat soils is it
would consolidates more even moderate loads are applied. This dilemma causes the
engineers and contractors feel uncomfortable to decide for development projects.
The first approach which is able to implement is suggestion to shift the site location

to the other place (Jarret, 1995).

If project implementation on the site can not be avoided, then the engineers
will take approach to excavate and transfer the peat soil and replace with inorganic

soil or sand. This approach is something simple and usually applicable even though



sometimes not economical to assist the job of engineers. If the location displacement
and soil replacement is not applicable, thus the other alternatives will be thought by
engineers to let the project is implemented. They will identify new method using
recent technology in order to solve the problems. Provide that the new method and
current technologies will involve large cost. Those statements are quotes by Jarret

(1995).

2.2 Introduction on Peat

The accumulation of partially decayed vegetation matter is called peat. Peat
form in wetlands or peatlands, normally called bogs, moors, muskegs, mires and
peat swamp forests. There is about 4 trillion m® peat all over the globe covering a
total of around 2% of global land mass about 3 million km> (World Energy Council,
2007). Approximately 60% of the world’s wetlands are peat and there are about 7%

of total peatland have been developed for agriculture and forestry.

Most of geological investigations on organic soils and peats the main
problem created by their classification in generalising the properties which involve
complex determination. The classifications have not been standardised yet, and,
even though there are many attempts, the problems still unresolved. Two tendencies
of organic soils which are: genetic and non-genetic classification. Engineering
geologist consider further study on classification can be carried out based on

properties of soils (Myselifiska, 2003).



