MECHANICAL PROPERTIES OF
CEMENT BRICK USING
RICE HUSK ASH (RHA) AS
CEMENT REPLACEMENT

1ZZAT AKMAL BIN RUSLEE

B. ENG(HONS.) CIVIL ENGINEERING

UNIVERSITI MALAYSIA PAHANG



Universiti
Malaysia
PAHANG

Englneering * Technology * Creativity

SUPERVISOR’S DECLARATION

I/We* hereby declare that I/We* have checked this thesis/project* and in
my/our* opinion, this thesis/project* is adequate in terms of scope and quality for the

award of the Bachelor Degree of Civil Engineering

(Supervisor’s Signature)

Full Name : DR. GUL AHMED JOKHIO
Position : Senior Lecturer

Date

(Co-supervisor’s Signature)
Full Name

Position

Date



Universiti
Malaysia
PAHANG

Englneering + Technology « Creatlvity

STUDENT’S DECLARATION

I hereby declare that the work in this thesis is based on my original work except
for quotations and citations which have been duly acknowledged. | also declare that it
has not been previously or concurrently submitted for any other degree at Universiti

Malaysia Pahang or any other institutions.

(Student’s Signature)

Full Name - 1ZZAT AKMAL BIN RUSLEE
ID Number : AA13211

Date



MECHANICAL PROPERTIES OF
CEMENT BRICK USING
RICE HUSK ASH (RHA)

AS CEMENT REPLACEMENT

IZZAT AKMAL BIN RUSLEE

Thesis submitted in fulfillment of the requirements
for the award of the
Bachelor Degree in Civil Engineering

Faculty of Civil Engineering and Earth Resources

UNIVERSITI MALAYSIA PAHANG

JUNE 2017



ACKNOWLEDGEMENTS

First of all, thanks to Allah because given me chance to complete this task just in
time. Even | faced many difficulties during the project but with permit from Allah | am
glad I can finish this task.

I would like to express my appreciation toward University Malaysia Pahang for
giving me the chance of Final Year Project. Besides, providing us the laboratory, spaces,

material, machines and other technical support to complete this thesis.

My enormous appreciation goes to my supervisor, Dr. Gul Ahmed Jokhio for
being a good guider from start the project until | finish the project. He give me many
knowledge in order to make this research achieve the expectation for the duration given.
It will be difficult to finish the research without his guidance and support through the

whole project.

Furthermore, my great gratitude to final year project coordinator, Dr. Nurul

Nadrah Agilah Binti Tukimat whose directory of this project was deeply valued.

Moreover, | want to thanks my friends for helping me during the research,
Muhammad Azfar Bin Bahaudin and Muhammad Azreen Bin Ibrahim for their assistance
during the research at laboratory and sharing knowledge and information in order to

complete the research.

Lastly, special thanks to my parents, Mr. Ruslee Bin Mohd. Sulaiman and Mrs.
Khairunnisa Binti Abdullah for their unending love and endless support to me while
facing difficulties in completing this project. | really appreciate what they have done for

me.

Thank you.



TABLE OF CONTENT

DECLARATION

TITLE PAGE
ACKNOWLEDGEMENT
ABSTRAK

ABSTRACT

TABLE OF CONTENT
LIST OF TABLES

LIST OF FIGURES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS

CHAPTER 1 INTRODUCTION

1.1  Background of Study
1.2 Problem Statement
1.3  Objective

1.4 Scope of Study

CHAPTER 2 LITERATURE REVIEW

2.1 Introduction

2.2 Brick

2.3  Compressive Strength
2.4 Flexural Strength

2.5  Water Absorption

2.6 Material

ii

iii

10

11



2.6.1 Rice Husk Ash (RHA) 11

2.6.1.1 Others Uses of Rice Husk Ash (RHA) 12

2.6.2 Portland Cement 13-14

2.6.3 Aggregates 14

2.6.4 Water and Admixtures 15
CHAPTER 3 METHODOLOGY 16
3.1 Introduction 16
3.2 Flow of Works 17
3.3 Preparation of Materials 18
3.3.1 Rice Husk Ash (RHA) 18
3.3.2 Ordinary Portland Cement (OPC) 19
3.3.3 Sand 20
3.3.4 Water 20
3.4 Mix Proportion 21
35 Brick Design (Dimension) 21
3.6 Formwork for Specimens 22
3.7 Mixing Procedure 22
3.8 Curing 23
3.9  Testing Method 24
3.9.1 Compressive Strength Test 24
3.9.2  Flexural Strength Test 24 - 25

Vi



3.9.3 Water Absorption Test 25

CHAPTER 4 RESULTS AND DISCUSSION 26
4.1 Introduction 26
4.2  Results of Compressive Strength 27
4.3 Results of Flexural Strength 28
4.4  Results of Water Absorption 29
CHAPTER 5 CONCLUSION 30
5.1 Introduction 30
5.2 Conclusions 31-32
5.3 Recommendations 32

REFERENCES 33

vii



Table 2.1

Table 2.2
Table 3.1
Table 4.1
Table 4.2
Table 4.3

LIST OF TABLES

Classification of Bricks by Compressive Strength and Water
Absorption (MS 76, 1972)

Type of Portland Cement

Mix Proportion for Cement Brick
Compressive Strength VS RHA Percentage
Flexural Strength VS RHA Percentage
Water Absorption VS RHA Percentage

viii

11
21
27
28
29



Figure 1.1

Figure 2.1
Figure 2.2

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10

LIST OF FIGURES

CO2 emission of Malaysia from years 2005 to 2010 (World Bank,
2015)

Type of Brick

2
7

The relation between the Average Compressive Strength Values and

the Average Flexural Strength and UPV values
Rice Husk Ash (RHA)

Soil Grinder

Sieve Machine

Ordinary Portland Cement
Sand

Formwork for Specimens
Mixing Procedure

Curing

Compressive Strength Machine
Flexural Strength Machine

9
18
18
18
19
20
22
22
23
24
25



pmm
MPa
°C

LIST OF SYMBOLS

micro millimetre
Mega Pascal

Degree Celcius



RHA
CO2
ASTM
WSsw
LPW
UPV
CW
GWP
OPC

LIST OF ABBREVIATIONS

Rice Husk Ash

Carbon Dioxide

American Society for Testing and Materials
Wood Sawdust Wastess

Lime-stone Powder

Ultrasonic Pulse Velocity

Cotton Wastes

Glass Wastes Powder

Ordinary Portland Cement

Xi



