
vii 
 

Contents Pages 

Acknowledgement v-vi 

Contents vii-x 

List of Figures xi-xiii 

Preface xiv-xv 

Chapter 1. Introduction 01-38 

§1.1 History of The Fracture Mechanics 01 

§1.2  Linear Elastic Fracture Mechanics 

 1.2.1 Stress Concentration 

04 

07 

§1.3  Energy Balance Criteria  

 1.3.1 Energy Release Rate and Crack energy 

08 

12 

§1.4 Stress intensity factor 

 1.4.1 The Critical stress intensity Factor 

14 

16 

§1.5 Crack Tip opening displacement 17 

§1.6 Cracking Modes 17 

§1.7 Mathematical methods and techniques 

 1.7.1 Laplace Transformation 

 1.7.2 Fourier Transformation 

 1.7.3 Dirac Delta Function 

26 

26 

27 

27 



viii 
 

 1.7.4 The Holder’s Condition 

 1.7.5 Singular Integral Equation 

28 

28 

Chapter 2. Interaction between interfacial and sub-interfacial cracks in a 

composite media 

 

39-52 

§2.1 Introduction 39 

§2.2 Formulation of the Problem 41 

§2.3 Solution of the problem    43 

§2.4 Solution of the integral equations 46 

§2.5 Results and discussions 48 

§2.6 Conclusion 49 

 Appendix-A 49 

Chapter 3. Crack propagation at the interface of composite media 53-64 

§3.1 Introduction 53 

§3.2 Formulation of the Problem 55 

§3.3 Solution of the problem 57 

§3.4 Results and discussion 60 

§3.5 Conclusion 63 

Chapter 4. Two interfacial collinear Griffith cracks in thermo-elastic  



ix 
 

composite media  65-82 

§4.1 Introduction 65 

§4.2 Problem formulation 67 

§4.3 Solution of the problem 70 

§4.4 Results and discussion 76 

§4.5 Conclusion 80 

Chapter 5. Interaction between interfacial collinear Griffith cracks in 

composite media under thermal loading 

 

81-94 

§5.1 Introduction 81 

§5.2 Problem Formulation 84 

§5.3 Solution of the problem 86 

§5.4 Results and discussion 90 

§5.5 Conclusion 94 

Chapter 6. Study of cracked orthotropic elastic strip under normal 

impact loading conditions 

 

95-112 

§6.1 Introduction 95 

§6.2 Problem Formulation 98 

§6.3 Method of the Solution 101 



x 
 

§6.4 Results and Discussion 103 

§6.5 Conclusion 109 

 Appendix-A 110 

 Appendix-B 111 

Bibliography 113-123 

List of Publications 

 


