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ABSTRACT

This thesis explains how cracking are influenced by dimensions (size effect)
and material properties such as tensile strength; fracture toughness. This is done
with the help of models of fracture mechanics. Problems that affect those models
are discovered. They are, slow (but stable) crack growth before failure and complex

state of stress at crack tip.

From elastic plastic fracture mechanics EPFM, the three point bending test
was considered in this thesis. Moreover, the fracture mechanics parameters obtained

from both EPFM stress approach was considered for the analysis and discussion.

Nevertheless, all this can be achieve by designing, fabricates a test fixture for
slow crack growth under constant load .From that we can study the behavior of
polymer mixed concrete under constant stress, and relates crack growth rates with

fracture parameters.

iv



TABLE OF CONTENTS

CONTENTS PAGE
ACKNOWLEDGEMENT i
ABSTRACT iv
NOMENCLATURE v
TABLE OF CONTENTS vi
LIST OF TABLES X
LIST OF FIGURES xi
CHAPTER1 ABOUT THE PROJECT

1.0 Introduction

1.1 Objective

1.2 Significance of Project

1.3 Scope of Study

1.4 Methodology
1.4.1 Literature Review and Background Study
1.4.2 Design Process
1.4.3 In House fabricating Works

1.4.4 Testing and Commissioning Test Fixture

(U T TN - VU S~ - VS B - A S

1.4.5 Experimental Set-up

vi



CHAPTER 2 BACKGROUND STUDY

2.0  Historical Overview
2.1 Linear Elastic Fracture Mechanics
2.2  Elastic Plastic Fracture Mechanics
2.3 Nonlinear Quasi Brittle Fracture Mechanics
2.4  Polymer Mixed Concrete
2.3.1 Introduction
2.3.2 Nature and General Properties
2.5  Preloading Accelerate Slow Crack Growth Testing
2.6  Stress Strain Curve

2.7  Review of Behavior quasi-brittle materials

2.7.1 Creep

2.7.2 Primary Creep
2.7.3 Tertiary Creep

2.7.4 Steady State Creep
2.8  Mechanism of Diffusion creep

CHAPTER33 FRACTURE TOUGHNESS
3.0  Background
3.1  Modes of Failure
3.2  Difference between Fracture Toughness
3.3  Fracture Toughness Parameter
3.4  Stress Intensity Factor
3.4.1 Stress Intensity Factor in Practice
3.4.2 Stress Intensity Factor & Fracture Toughness
34  Crack Tip Opening Displacement
3.4.1 CTOD in Specimen
3.5  J-Integral

vii

21
23
26
28
29
30
31
31
32
34



