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 COURSE OUTLINE 
 
1.   Review of Basic Principles of Solution 
 
      Equilibrium; stress-strain relations; compatibility. Examples of statically determinate and 

indeterminate systems. 
 
2. Stress and Strain Transformations 
 

Review of notations for stresses. Stresses on a plane inclined to the direction of loading. 
2D general stress transformations; Mohr's stress circle; principal stresses; maximum 
shear stress; applications. 2D general strain transformations; Mohr's strain circle; 
principal strains. Use of electric resistance strain gauges; construction of Mohr's circle for 
rossette strains. 

 
3.   Torsion 
 
      Review of torsion of circular sections. Torsion of thin-walled non-circular sections. 
 
4.   Elastic Beam Bending 
 
  Review of simple beam bending; features of symmetric bending. Determination of  

centroidal axes; unsymmetric bending; shear stresses in thin-walled sections; shear 
centre. 

 
 5.  Energy Methods 
 
      Strain and complementary energy methods; Castigliano's theorems for determining 

deflections and redundants in statically determinate and indeterminate systems. 
 
6.   Criteria for Yielding and Brittle Rupture 
 
    Review of elastic versus plastic deformation. Rankine’s criterion, Tresca’s criterion and 

von Mises’ criterion for yielding; Mohr’s theory for brittle rupture.   
 
7.   Analysis of Variation of Stress and Strain 
 
      Governing equations in two-dimensional elasticity: strain-displacement relations;    

equilibrium equations; compatibility equations in terms of strains and stresses. 



Requirements for solution. 
 
8.   Axi-symmetric Deformations 
 
      Governing equations in axi-symmetric stress analysis. Stress distributions in a   

thick-walled cylinder: Lame's solution and the Lame line method; compound cylinders. 
Stresses in thin rotating discs. 

 
 
                   Assessment 
 
                   Laboratory Experiments & Report       25% 
                   Mid-term examination                 15% 
                   Final examination                     60% 
                                                    ______ 
 
                                     Total             100% 
                                                    ______ 

 
 

Note:   
(a)  A student who receives a FAIL grade in either the Final Examination or the 

Laboratory component will receive a FAIL grade in this course. 
(b) Absenteeism from any laboratory session and/or non-submission of the 

log-book for same without a valid reason will automatically result in a FAIL 
grade for the Laboratory component of the course. 

(c) Every student is required to have a proper hardcover scientific/engineering 
log-book for the laboratory sessions. It is to be submitted for grading at the 
end of each of these sessions. Any other form will not be accepted.  

(d)   In the event of missed assessed term work (i.e. laboratory, mid-term 
examination) because of illness, it must be fully supported by a medical 
certificate dated no more than one day after the term work due date and it 
must be submitted to the instructor within 5 working days. Failure to do so 
will result in zero mark given to that component of the work. 

 
 
 
Recommended Text 
 
P.P. Benham, R.J. Crawford and C.G. Amstrong, Mechanics of Engineering Materials, 2nd 
Edition, Longman Group Ltd. (1996) 






































