
 
 

 

COURSE AIMS: 

 Expanding the knowledge in the field of non-linear mechanics of solids and its 

application to structural analysis, machine design and material processing 

 Understanding the influence of non-linearity on the behaviour of structures 

 Equipping student with essential analytical skills which have a particular 

bearing on professional practice as mechanical engineers 

 Enabling students to solve advanced practical problems 

 Providing students with the basic skills and knowledge required to analyse 

displacement field, stress, strain and failure in deformable solids using 

analytical solutions and the Finite Element Method 

 Understanding the mechanics of complex practical situations through the 

establishment and solution of appropriate boundary value problems 

 Overviewing of important structural engineering design philosophies 

 Carrying out design tasks, supported by quality assurance and verification 

strategies associated with risk management as used in industry 

 

LEARNING OUTCOMES: 

 Having a good understanding the theory, concepts, principles and governing 

equations of solid mechanics; 

 Being gaining the physical intuition necessary to idealize a complicated 

practical problem; 

 Possessing the contemporary analytical, experimental and computational tools 

needed to solve the idealized problem; 

 Having acquired the independent judgment required to interpret the results of 

these solutions; 

 Being able to use these solutions to guide a corresponding design, manufacture, 

or failure analysis; 
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 Developing interpersonal understanding, teamwork and communication skills 

working on group assignments; 

 Being able to learn independently new solutions, principles and methods, read 

and understand professional articles on the subject. 

 

 

 

COURSE SYLLABUS: 

1. Linear elastodynamic equations. 

2. Stresses and strains. 

3. Strain tensor. 

4. General methods of resolution in linear elasticity. 

5. Plane problems in linear elasticity. 

6. Axially and spherically symmetric problems. 

7. Bending and torsion of cylindrical beams. 

8. One-dimensional beam models. 

9. Plate models. 

10. Vibrations. 

11. Behaviour laws in elasticity. 

12. Viscoelasticity, plasticity, viscoplasticity. 

13. Nonlinear boundary conditions. 

14. An introduction to fracture mechanics. 
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TEACHING METHOD: 

Face-to-face lectures, tutorial and lab classes, online lecture notes, tutorial solutions, 

peer mentoring, ‘help day’ by tutors/lecturers and selection of textbooks having 

interactive solutions of numerical problems. Videoconference to all CA partners. 

 

METHOD OF ASSESSMENT: 

70% for Knowledge and understanding: 

 written examination which includes examination on theory taught in the 

lectures and practical/seminar/laboratory classes  

30% for Practical issues: 

 includes solved exercises on personal studies,  

 attendance to the lab/practical/seminar classes 

 Oral and written responses based on individual experience  

 Applying fluid mechanics in real-life contexts 

 Investigating patterns 

 



 
 

Method of REASSESSMENT: 

70% for Knowledge and understanding: 

 written examination which includes examination on theory taught in the 

lectures and practical/seminar/laboratory classes  

30% for Practical issues: 

 written examination which includes solved exercises during the reassessment 

examination  

 

 

STUDENT WORKLOAD: 

On-site work at the classroom (attendance to classes and participation on them) = 60 

hours. 

Lecture hours: 2 hours per week 

Practical/Lab hours: 2 hours per week 

Mid term exam:  2 academic hours 

Final exam: 2 academic hours 

 

Self-study (autonomous study, doing exercises, programming, recommended readings) 

= 54 hours. 

 

 

RECOMMENDATIONS: 

MDSolids is software for topics taught in the Mechanics of Materials course (also 

commonly called Strength of Materials or Mechanics of Deformable Solids). 

MDSolids is an educational software package devoted to the introductory mechanics of 

materials course. Web-page: http://www.mdsolids.com/ 

 

OTHER COMMENTS: 

 

 


