





ABSTRACT

The most recognizable development of compaction test is known as the Standard
Proctor Test, which is used to estimate the density value of soils. However, the laboratory
concept produced by Proctor (1933) has a few imperfections in determining the value of
Maximum Dry Density (MDD) and Optimum Moisture Content (OMC). It also has some
imperfections in application where the method that is applied in the field and laboratory
to measure the density of soil are different. The compaction technique applied on the
subgrade road layer for cohesive soil is by using roller compactor machine (static
technique) while the technique that is applied in the laboratory is by dynamic compaction
method. Thus, a new laboratory compaction method has been developed to determine the
density, shear strength, and CBR values by using Standard Static Packing Pressure
(SSPP) efforts in order to close the gap between laboratory and field data. In this study
seven (7) types of soil based on plasticity chart were tested in several tests to obtain the
important engineering parameter such as density (pq), water content (w,), shear strength
(C,), compaction energy (E) and CBR value of soils. Based on the laboratory results, it
was found that the SSPP method is more practical and sensible than the dynamic
compaction. The SSPP for Soil B obtained MDD was 1.86 Mg/m3, OMC 14.32%, the
amount of energy input (Egsspp) 544.5 kJ/m3, shear strength (C,) 259 kPa, and CBR value
22.62%. Then, soil B for dynamic compaction obtained MDD of 1.74 Mg/m3, OoOMC
16.31%, the amount of energy input (Ep,) 597 kJ/m>, shear strength (C,) 115 kPa, and
CBR value 20.14%. Therefore, the SSPP reached the higher MDD, Cu and CBR value,
although the soil samples require less amount of energy compared to the dynamic
method. An equivalent amount of energy input; E(py) is imposed on all types of soil
through dynamic compaction method, while energy input by SSPP; Esspp) is different for
each type of soil. In this research, a new laboratory compaction method has been
developed to improve engineering parameter, especially for road construction design.
The SSPP and dynamic compaction OMC values are used in preparing soil samples for
CBR test. Based on the experimental results, the CBR values obtained from SSPP tests
were higher than dynamic compaction method. In conclusion, higher CBR value can
minimise the road design thickness and consequently reducing the cost of road
construction.

iii



ACKNOWLEDGEMENT

In the name of Allah S.W.T, the Most Gracious, the Most Merciful, Alhamdulillah
the study on “Comparative Study on Standard Static Packing Pressure (SSPP) and
Standard Proctor Laboratory Compaction Methods™ has been completed within the given
time. Praise to Prophet Muhammad S.A.W, his companions and to those on the same path
as what he preached upon. May Allah S.W.T Almighty keep us in blessing and tender
always. | would like to express highest appreciation and gratitude to my thesis supervisor,
Assoc. Prof Dr. Mohammed Ahmed Hafez Jaheen for his consistent advice, sharing in
valuable time, encouragement and patience during the period of completing this research
study and 1 will never forget everything especially on his cooperation towards this
research project. Special appreciations are also due to the Faculty of Civil Engineering,
UiTM, which gave me a chance to carry out this project and for the equipment used in
this research. Special thank to my financial support of Young Lecturer Scheme
Scholarship, and Excellent Fund from UiTM. Lastly, but most importantly, my gratitude
and respect to my late father, Allahyarham Mat Yusof Awang Mat, my late mother,
Allahyarhamah Kamariah Kassim, and whole family who their besides me when I needed
the most, for their encouragement and motivations during the period of study. In addition,
special thank for my fiancee, Abdul Jabbar A. Rahman for his encouragement, support,
and understanding during my study. I also would like to thank other people who have
contributed directly or indirectly in making this project research successful.

iv



TABLE OF CONTENTS

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

LIST OF FIGURES

LIST OF ABBREVIATIONS
LIST OF PUBLICATIONS

LIST OF AWARDS

CHAPTER 1: INTRODUCTION

1.1 Background of Study
1.2 Problem Statement
1.3 Objectives of Study
1.4 Scope of Study

1.5 Significance of Study

1.6 Organisation of the Thesis

CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

2.2 Soil Classification

iv

xi

XV

Xviii

Xix

10





