LAY
WS

D Ny
&

o
< 2
= S
7 N
D =N

TUNMRS

Faculty of Engineering

STUDY OF REPLACEMENT OF SAND USING FOAM CONCRETE

Yeong Choong Li

Bachelor of Engineering with Honors
(Civil Engineering)
2008/2009



UNIVERSITI MALAYSIA SARAWAK

BORANG PENGESAHAN STATUS TESIS*

JUDUL : PENYELIDIKAN PENGGUNAAN KONKRIT BUIH SESBAGAI BAHAN
PENIMBUSAN UNTUK MENGGANTIKAN PASIR

SESI PENGAJIAN : 2008/2009

YEONG CHOONG LI
(HURUF BESAR)

mengaku membenarkan tesis (PSM/Sarjana/DeoktorFEalsafah)* ini disimpan di Perpustakaan Universiti Malaysia
Sarawak dengan syarat-syarat kegunaan seperti berikut:

Tesis adalah hakmilik Universiti Malaysia Sarawak.

Perpustakaan Universiti Malaysia Sarawak dibenarkan membuat salinan untuk tujuan pengajian sahaja.
Perpustakaan dibenarkan membuat salinan tesis ini sebagai bahan pertukaran antara institusi pengajian
tinggi.

** Sila tanda ()

SULIT (Mengandungi maklumat yang berdarjah keselamatan atau kepentingan
Malaysia seperti yang termaktud di dalam AKTA RAHSIA RASMI 1972)

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

TIDAK TERHAD

Disahkan oleh

(TANDATANGAN PENULIS) (TANDATANGAN PENYELIA)

Alamat Tetap:
229, JALAN KAMUNTING, Dr. MOHD IBRAHIM SAFAWI
34600 TAIPING, PERAK Hj. MOHD ZAIN

Nama Penyelia

Tarikh: 13 APRIL 2009 Tarikh: 13 APRIL 2009

CATATAN: *  Potong yang tidak berkenaan.
**  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.

€ Tesis dimaksudkan sebagai tesis bagi ijazah Doktor Falsafah dan Sarjana secara penyelidikan, atau disertasi
bagi pengajian secara kerja kursus dan penyelidikan, atau Laporan Projek Sarjana Muda (PSM).



PERAKUAN PENYELIA

"Saya akui bahawa saya telah membaca karya ini dan pada pandangan saya karya ini adalah
memadai dari segi skop dan kualiti untuk tujuan penganugerahan Ijazah Sarjana Muda

Kejuruteraan Awam"

Tajuk: Penyelidikan Penggunaan Konkrit Buih Sebagai Bahan Penimbusan Untuk

Menggantikan Pasir

Nama Penulis: Yeong Choong Li

Matrik: 15539

Telah dibaca dan disahkan oleh:

Dr. Mohd Ibrahim Safawai Hj. Tarikh

Mohd Zain

II



PENYELIDIKAN PENGGUNAAN KONKRIT BUIH SESBAGAI BAHAN PENIMBUSAN
UNTUK MENGGANTIKAN PASIR

YEONG CHOONG LI

Laporan projek dikemukakan sebagai memenuhi

sebahagian daripada syarat penganugerahan

jjazah Sarjana Muda Kejuruteraan Awam

Fakulti Kejuruteraan Awam

Universiti Malaysia Sarawak

APRIL, 2009

III



RESEARCH OF USING FOAM CONCRETE TO REPLACE SAND

YEONG CHOONG LI

This report is submitted as a partial fulfillment of the requirement for the award of the

Bachelor Degree In Civil Engineering

FACULTY OF CIVIL ENGINEERING
UNIVERSITY MALAYSIA SARAWAK

APRIL, 2009

v



ACKNOWLEDGEMENT

I would like to personally give thanks and appreciation to my supervisor, Dr Mohd
Ibrahim Safawi Hj. Mohd. Zain for his much appreciated advices, comments, supports and
encouragement throughout the project. 1 am also very grateful and appreciate the helps,
guidance, advices given by Mr. Lai Phui Hua and also laboratory assistants of Concrete

Laboratory UNIMAS in successfully carry out the research.

My sincere thanks and appreciation to all lecturers in Civil Engineering Department for
their teaching and guidance. I like to give thanks to my beloved girl friend, Caroline Jetan for her
supports and sharing my problems all these years. I also like to give thanks to Thong Sharon,
Liyana, Amira, and other friends who had skated with me throughout the year while this research

was carried out. This study will be impossible without supports from you guys.

Finally, I would like to express my appreciation to my parents for the financial and moral
support, inspiration and encouragement throughout the whole time. Thank you and God bless

you all.



ABSTRACT

Foam concrete has been a subject of interest in Civil Engineering field for many years.
Yet, so far there are not much research had been done on the possibility of using foam
concrete as a backfill material. Due to the properties of foam concrete which is light in weight
and thus low in density, this research has been designed in a way that the feasibility of using
foam concrete as a floating foundation is carried out. In this study of replacing sand using
foam concrete, there were two sets of tests which were carried out. The methodology of this
study was designed together with experienced long time researcher in concrete technology, Dr
Mohd Ibrahim Safawi Hj. Mohd. Zain, together with Master Degree student Mr Lai Phui Hua.
The samples of foam concrete were produced in the laboratory of UNIMAS Concrete

Laboratory. The research is mainly focused on the possibility to use foam concrete as a
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ABSTRAK

Konkrit Buih merupakan satu subjek yang menarik dalam bidang Kejuruteraan Sivil
selama ini. Tetapi, tidak banyak penyelidikan yang telah dibuat untuk mengkaji kemungkinan
untuk menggunakan konkrit buih sebagai bahan penimbusan. Disebabkan oleh ciri-ciri
konkrit buih yang ringan serta mempunyai ketumpatan yang rendah, penyelidikan ini telah
direkakan untuk mengkaji kemungkinan untuk menggunakaan konkrit buih ini sebagai
“floating foundation”. Dalam penyelidikan ini, sebanyak dua set kajian telah dilakukan.
Metodologi dalam penyelidikan ini telah direkakan bersama penyelidik yang berpengalaman
dalam bidang teknologi konkrit, Dr Mohd Ibrahim Safawi Hj. Mohd. Zain, dan juga pelajar
ljazah Sarjana, Encik Lai Phui Hua. Contoh konkrit buih telah dihasilkan di makmal konkrit
UNIMAS. Penyelidikan ini mengutamakan kemungkinan untuk menggunakan konkrit buih
sebagai ‘'floating foundation” untuk menggantikan pasir. Dipercayai bahawa keputusan

penyelidikan ini ada sangat berguna untuk pengajian pada masa yang akan datang.
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CHAPTER 1

Introduction

1.1 Background

Sand land construction had always been a problem constantly to all structural engineers.
Sand unique properties had been one of the major concerns of structural engineers.

Nevertheless, it is unavoidable to face this situation. Facing the problems or challenges to
design and to construct on a piece on sandy land will sooner or later be faced by an engineer in
his/her years of practice.

Due to the sand natural properties, which is the liquidity to be exact thus making it crucial
that the concerned area which is to be casted with concrete to be tested before any construction
works can be done.

Foam concrete had been a subject of interest in the world of engineering, civil engineering
to be specified. Foam concrete can be mixed into different types of functions depending on the

method of mixing and of course, the mixture proportion which had been adopted.



Foam concrete had always been given credits due to the fact that it possessed low density,
high thermal resistance, high flow ability, high workability and also other properties which will
be discussed into further details in the text below.

In order to replace sand using foam concrete as a backfill material, the main feature which
comes into consideration is the ability of the concrete to ‘float’ in the location which it will be
placed. And by this, it also means that the foam concrete will have to be impervious so that the
external factors such as saline water intrusion will not destruct the stability of the concrete and in

turn the stability of the super structure which is placed on top.



1.2 STUDY CONCEPT

FOAM CONCRETE
SAMPLE

TANK ALLED WITH SAND SAMPLE

Figure 1: Foam Concrete As a Floating Foundation In Sand

Sand, due to the high liquidity of its nature, had always been a problem to be loaded on top
with loads of buildings which were to be built and thereby, had always been a problem to be
solved for the structural engineers who were responsible for any construction works to be
performed.

Due to the high liquidity of sand, strengthening works needed to be done before hand. Even
though the strengthening works had already been done, there is no way that we could foretell
what will happen to the structure which is beneath the soil.

When it comes to the matter of replacing a sand area by the use of foam concrete, the
following considerations must be taken seriously.

First and foremost, the density of the foam concrete to be placed is the most crucial factor.
The reason why foam concrete is chosen to be the subject for studies is due to its light weight

properties. The density of the foam concrete which is to be placed must be at least the same as



the surrounding soil or better yet, lower than the surrounding soil. This is to make sure that the
concrete placed will be able to act like a floating foundation. Thus, it is essential that the control
of the density to be carried out through the mix proportion.

Other than that, it is also crucial not to forget that the concrete will be placed in a
surrounding of sand. The porosity of sand will result in the seeping through of water more easily
to reach to the surface of the concrete. And thus, making the properties of the concrete poured
changed. Therefore, it is crucial that relevant protection of the foam concrete which is to be
placed into sand as a replacement to be done.

Therefore, this research aimed to solve the stated problems by producing a foam concrete
which targeted density to be below 900 kg / m® and also the protection surrounds the foam

concrete to make sure it can last long when it is placed.

1.3 AIM AND OBJECTIVES

Several aims were set out to be achieved in this project. The aim of this project is to
produce a foam concrete mixture which is low in density and also be able to withstand the

condition in the sand surrounding. The objectives of this study are

1. To verify the feasibility of replacing sand with foam concrete mixture.

2. To experiment different sizes and shapes of foam concrete used as floating
foundation.

3. To produce foam concrete with low density and high strength for purpose of

precast blocks.



1.4  SCOPES OF STUDY

The scopes of the study were developed in accordance to the objectives which is completed
through the laboratory tests. The project is focused to achieve the targeted foam concrete mix

proportions and also fit for the intended usage.

The scopes of study were broken down into a systematic way to achieve the aim of the

project. Below are the intended works to be done

1. To replace sand using foam concrete with applying certain loading being to check for
stability.

2. To carry out study by using sand sample in dry, saturated and also over saturated
condition.

3. To replace sand using foam concrete.

But there are certain difficulties in carry out the tests which similar to the actual
environment on actual sand land due to certain conditions which cannot be simulated through the
laboratory tests such as below.

1. The possibility of currents of water flow beneath the actual sand land.

2. The proper method to push in the foam concrete sample and also to collect the sand
displaced out due to the fact that works are done manually.

3. The sand displaced out is impossible to be collected 100% efficiently since there might

be parallax occurred.



4. The reading might not show the actual case which had happened due to the fact that the

shaft of dial gauge might get stuck by the sand trapped inside.

1.5 BENEFITS AND POTENTIALS

From this study, the possibility of utilizing the sandy lands into developable areas with the
use of foam concrete is to be realized. This is crucial for intended development projects in sandy
lands regardless to the locations. Currently, sandy lands construction is still considered as
difficult in general as it is a problematic soil. Therefore, it is hoped that through this study, the

foam concrete which is produced can be a solution to these problems.

1.6 STRUCTURE OF THESIS

In this thesis, the topics which would be covered in chapter one will include introduction,
study concept, aim and objectives, scopes of study and also benefits and potentials. This chapter
basically spells out the outline of the study. The listed topics in above is aimed to give an
overview to the readers about the works which will be done in the study and the targeted
objectives to be achieved.

In chapter two, the findings of data and relevant information mainly on the World Wide
Web, with minimal supports of written materials would be shown.

In chapter three, the method which will be used in carrying out the study will be discussed.
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The methods to carry out the experiments for this study are established methods published in
journals, books, and some of the methods are referred from local engineers who had been
involved in the related works.

In chapter four, the findings and also the results through the laboratory tests will be shown.
An explanation of the trends shown in the produced graphs which will be included in the
Appendix 1, 2 and 3 will be included. This is to give a clear explanation to the readers what are
the message which was conveyed in the graphs.

Finally, in chapter five discussions and also conclusion which can be made throughout the
research will be included. Discussions presented are noted throughout the period of time of this

study being carried out whereas the conclusion is made based on the results which were collected

from the laboratory tests.
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