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RESEARCH INTERESTS: 

The research, at its main part, belongs in the area of Computational Mechanics, 

covering a wide spectrum of it (Finite Element Method, Integral Equations, Boundary 

Element Method, Integral Transformations, Finite Differences, and Finite Volumes). 

Special emphasis is given in to finding new methods for calculating the error and the 

convergence of these methods. The boundary value problems which are confronted, 

concern elasticity problems, fracture mechanics, as well as materials with 

microstructure  (gradient, nonlocal micropolar etc elasticity) and coupled fields – 



piezo-electric materials, composite materials, structure repair, wear and fatigue of 

materials, as well as biomechanics issues. 

Another aspect of the research concerns the use of contemporary methods of sensing 

and measurement (optical - Bragg gratings – magnetic and piezoelectric sensors) for 

monitoring of structures emphasizing on the control of structural integrity by utilizing 

Neural Networks. The above have been applied to repaired specimens but also 

utilized in large structures (bridges, buildings etc).  

Finally, another field of activities regards matters of education, with an emphasis in 

writing books in the topics of Mechanics of Material Finite Elements, Composite 

Materials and Constructions, Computational Fracture Mechanics, Boundary Element 

Method, Damage Tolerance Design, as well as matters of education itself.  

 

 

RESEARCH AREAS: 

I. Integral Equations for Solving Boundary Value Problems 

Construction singular and hyper-singular integral equations for the solution of 

general or specific problems (half-plane, strip, circle with cracks, holes or 

notches) elasticity, elastoplasticity, piezoelasticity, wear and fatigue, solution of 

inverse problems.  

II. Analytical Solution for Boundary Value Problems  

The wedge problem, piezoelectric materials, Coupled fields, micro structural 

materials, Optimization of structures, bi-orthogonallity conditions. 

III. Boundary Element Method. Numerical Methods for Singular or Hyper-

Singular Integrals and Integral Equation. Error estimation- Convergence 

Numerical methods of integration, convergence of integration methods, inversion of 

Mellin transform, numerical solution of integral and integral-differential equations, 

Convergence of numerical methods for solving integral equations.  

IV. Path Independent Integrals 

Construction of infinite new PIIs, for isotropic and anisotropic elastic materials. 

V. Finite Element Method 

(Special elements, mesh optimization, Combination of finite elements and 

integral equations, Special Finite elements etc)  

VI.  Finite Volume -Finite Difference  Methods 

Development of method for finite volumes regarding dynamic problems, 

microstructural materials, Resin Transfer Molding (RTM) containing woven 

carbon fibers or glass fibers, cracks etc 

VII.  Advanced topics on FEM, FV and BEM                                                             

Adaptive techniques for FEM and boundary elements, mixed FEM, FV, 

discontinuous Galerkin, Error evaluation for FE, Meshless, Element Free 

FEM. 

VIII. Composite Materials, Repairs. 



Composite patch repair, delamination-crack propagation, SIF raisers 

IX. Structural Health Monitoring 

Smart Structures, Smart repairs, Optical Fibers, piezoelectric and magnetic 

sensors, neural networks, genetic algorithms. 

X. Study of Problems regarding Microstructural and Piezoelectric Materials, 

Coupled Fields and Biomechanics 

Solution of problems with piezoelectric and microstructural materials 

(gradient or nonlocal elasticity), nanotubes,thermoelasticity, plastic surgery 

and orthopaedics using BEM, FEM and mixed finite elements.  

XI. Wear and Fatigue 

Numerical Models for Fatigue and Wear 

XII. Educational topics – E-learning 

Handbooks in the field of Finite Elements, Mechanics of Materials, Composite 

materials and structures, Computational fracture mechanics, Damage 

Tolerance Design, Boundary Elements, Computational Elastodynamics, as 

well as publications and literature strictly in the field of education and E-

learning 

 

 

RESEARCH EXPERIENCE  

 

Supervisor in 14 qualified theses 

Total number of publications: 193 

 A) In international Journals with system of peer review: 105 

 B) In international books: 2 

 C) In conferences proceedings with system of peer review: 88 

Teaching Books: 16 
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