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ABSTRACT

Issues on preservation of natural river sand from being used excessively in
construction industry has led to the efforts of utilizing palm oil fuel ash (POFA), a by-
product from palm oil industry as partial sand replacement in production of mortar.
Thus, this study investigates the strength of mortar containing POFA as partially sand
replacement at 5% compared with plain mortar. As the common investigation on
strength of mortar contain POFA by using compression test and flexural test give lack
of data on crack behavior, a new characteristic of mortar contain POFA under 3-point
loading using Acoustic Emission (AE) technique was utilized. The crack behavior of
mortar prism was monitored by AE technique and AE signals were collected. AE
characteristics of mortar specimen with 5% POFA as partially sand replacement and
plain mortar were studied. The behavior of the mortar specimen was analysed by AE
energy and AE cumulative energy. Outcome of this study shows that strength of 5%
POFA contain in mortar was reduced compared to plain mortar. The AE cumulative
energy of 5% POFA contain in mortar is higher compared to plain mortar. Thus, 5%
POFA contain in mortar also give more brittle material than plain mortar. However, it
was noted that there was strong connection and correlation between visual observation
of crack behavior and AE signal strength. Significant of the finding was POFA as
partially sand replacement in mortar can be apply for construction of infrastructure such
as rigid pavement and drainage system. Meanwhile, using AE technique provide an
early prediction on structural performance ensuring safety for public used.



ACKNOWLEDGEMENT

First and foremost, I would like to express my sincere gratitude to both of my
supervisors, Assoc. Prof. Dr Noorsuhada Md Nor and co-supervisor, Madam Nor
Hafida Hashim, for their continuous support, patience, motivation and immense
knowledge. Their guidance helped me in all the time of research and writing this thesis.

I could not have imagine having better advisor and mentor for this thesis.

Beside my supervisors, I would like to thank the rest of Final Year Project
committee for their insightful comment and encouragement, also for the hard question
which incented me to widen and improve my thesis from various standpoints. My
sincere thanks also goes to Assistant Engineer, En. Habibullah Bin Mahmud and En
Mohd Salleh Bin Abdullah, who gave access to the laboratory and research facilities.
Without they precious support it would not possible for me to conduct this research. I
thank my fellow labmates in for the stimulating discussion and lending hand in doing
the heavy lab works. Last but not least, I would like to thank my family especially my
parents for supporting me mentally and spiritually throughout writing this thesis and

my life in general.



TABLE OF CONTENTS

AUTHOR’S DECLARATION
ABSTRACT
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

CHAPTER ONE: INTRODUCTION
1.1 Introduction

1.2 Problem Statements

1.3 Objectives

1.4 Significant of study

1.5 Scope of study

CHAPTER TWO: LITERATURE REVIEW
2.1 Introduction
2.2 Background of Mortar
2.2.1 Composition of mortar
2.2.2 Application of mortar in civil engineering
2.3 Background of sand
2.3.1 Characteristic of sand

2.3.2 Percentages of sand used as construction material

ii

iii

v

X

xii

10

13



