
THE OBSERVATION OF ROCK BEHAVIOUR IN UNIAXIAL

COMPRESSION TEST 

(STRESS-STRAIN CURVE) ON LIMESTONE

By

NOOR JUZIANA BINTI JOHARI

Report is submitted as 
the requirement for the degree of 

Bachelor Engineering (Hons) (Civil)

UNIVERSITI TEKNOLOGI MARA 
NOVEMBER 2006



ACKNOWLEDGEMENT

In the name of Allah, the most benevolent and the most merciful. All praises to 

Allah, God of the universe and peace be upon His messenger.

I would like to express my sincere appreciation to many people who had helped 

me in some ways or another, contributed to the whole research. First of all, I 

would like to dedicate my special compliments to Miss Azura Bt Ahmad as my 

supervisor for her guidance, encouragement and moral supports during the course 

of completing this research.

I would also like to express my sincere appreciation to the library of Universiti 

Teknologi MARA, Pulau Pinang and to the library Universiti Sains Malaysia for 

providing me with the valuable information for my reference to complete this 

research.

Last but not least, my acknowledgement would not be complete without my 

sincere gratitude to my family and colleagues for their love, support, sincere 

cooperation and invaluable advice all these years I completed my work.

u



TABLE OF CONTENTS

PAGE

Declaration i

Acknowledgement ii

Table of Contents iii

List of Figures vi

List of Tables viii

List of Abbreviations x

Abstract xi

CHAPTER

1 INTRODUCTION
1.1 Introduction 1

1.2 Problem Statement 3

1.3 Objective 3

1.4 Scope of Study 4

1.5 Organization of the Report 5

2 LITERATURE REVIEW
2.1 Introduction 6

2.2 Rocks 7

2.2.1 Sedimentary Rocks 8

2.2.2 Limestone 9

2.3 Physical Properties of Rock 11

2.3.1 Classification of Rock Based on Dry Density 11

and Porosity

2.3.2 Laboratory Index for Rock Charaterization 13

2.4 Classification of Rock Strength 14

2.4.1 Uniaxial Compression Test 17

2.5 Mode of Deformation 21

in



ABSTRACT

This study presents the results of laboratory testing of sedimentary rocks under 
uniaxial loading as well as in uniaxial compression test. The uniaxial compressive 
strength of a rock is one of the simplest measures of strength to obtain. It may be 
regarded as the highest stress that a rock specimen can carry when a 
unidirectional stress is applied, normally in an axial direction, to the ends of a 
cylindrical specimen. In other words the uniaxial compressive strength represents 
the maximum load supported by the specimen during the test divided by the 
cross-sectional area of the specimen.

Laboratory rock testing is performed to determine the strength, engineering 
properties and the behaviour of fresh limestone. Fresh limestone was collected 
from Minerals and Geo-science Department Malaysia. Twenty samples have been 
prepared for the Uniaxial Compression Test on the fresh limestone. The 
laboratory performed of physical properties covered density, moisture content, 
Specific Gravity and porosity. It is also performed of dynamic properties covered 
Young’s Modulus and Poisson’s Ratio.

From laboratory performance the Uniaxial Compressive Strength for limestone is 
between 44.03 MPa to 176.10 MPa respectively. For the engineering properties, it 
found that the mean of Young’s Modulus and Poisson’s Ratio are 63.66 GPa and 
0.26 respectively. The behaviour of rock in uniaxial compression is influenced to 
some extent by the test conditions. From the deformation characteristics of 
limestone in Uniaxial Compression test, it was found that most of the deformation 
characteristic is in elastic deformation.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Rock differs from most other engineering materials in that it contains fractures of 

one type or another which render its structure discontinuous. Thus a clear 

distinction must be made between the rock element or rock material on the one 

hand and the rock mass on the other rock material.

The nature and distribution of structural features within the rock mass is known as 

the rock structure. Rock mechanic was defined by the committee on Rock 

Mechanics of the Geological Society of America in the following terms: ‘Rock 

Mechanics is the theoretical and applied science of the mechanical behavior of 

rock; it is that branch of mechanics concerned with the response of rock to the 

force fields of its physical environment’ (Judd, 1964). For practical purposes it is 

mostly concerned with rock masses on the scale which appears in engineering and 

mining work and so might be regarded as the study of the behavior and properties 

of accessible rock masses under stress or change of conditions (J. C. Jaeger & N. 

G. W. Cook, 1979).

In order to predict how rock will behave as an engineering material, certain sets of 

properties have to be determined, e.g. those of:

- the intact rock

- the fractures

- the whole rock mass.
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