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Course Objectives:  
1. To understand the nature of stresses induced in material under different loads. 
2. To plot the variation of shear force and bending moments over the beams under different types of loads. 
3. To understand the behavior of beams subjected to bending and shear loads. 
4. To calculate the deflection of beams under complex loading. 
5. To analyze the thin and thick cylinders under circumferential and radial loading conditions. 

 
Course Outcomes: 
At the end of the course, the student will be able to 
1. Solve for simple stresses and strains when members are subjected to load                                          
2. Analyze Shear Force and Bending Moment in the beam subjected to different loading conditions. 
3. Evaluate shear stresses and bending stresses in a beam subjected to different loading conditions. 
4. Analyze the deflections in beam subjected to different loading conditions 
5. Analyze thin cylindrical and spherical shell 

 
Unit 1 Simple Stresses & Strains                                                                                                       09 
Elasticity– Types of stresses & strains–Hooke‘s law– stress – strain diagram for mild steel – Working stress 
– Factor of safety – Lateral strain, Poisson‘s ratio & volumetric strain – Elastic moduli & the relationship – 
Bars of varying section–composite bars (simple problems)–Thermal stresses (simple problems).Strain 
energy–Resilience, principal stresses and strains - Mohr’s circle ( Elementary treatment only) .  

 
Unit 2 Shear Force and Bending Moment                                                                                                      08 
Definition of beam – Types of beams – Concept of shear force and bending moment – S.F and B.M diagrams 
for cantilever, simply supported and overhanging beams subjected to point loads, UDL, uniformly varying 
loads and combination – Point of contra flexure –Relation between S.F.,B.M and rate of loading at a section 
of a beam.  

 
Unit 3 Bending Stresses & Shear Stresses                                                                                                             08 
Flexural Stresses: Theory of simple bending – Assumptions – Derivation of bending equation: M/ I = f/y = 
E/R Neutral axis–Determination of bending stresses–section modulus of rectangular and circular sections 
(Solid and Hollow),I,T, Angle and Channel sections. 
 Shear Stresses: Derivation of formula – Shear stress distribution across various beam sections like 
rectangular, circular, triangular, I,T and angle sections. 

 
Unit 4 Deflection of Beams                                                                                                                                 09 
Bending into a circular arc – slope, deflection and radius of curvature – Differential equation for the elastic 
line of a beam –Double integration and Macaulay‘s methods. Determination of slope and deflection for 
cantilever and simply supported beams subjected to point loads, U.D.L, uniformly varying load. 

 
 



Unit 5 Thin Cylinders    & Thick Cylinders                                                                                                                                         07 
Thin Cylinders: Thin seam less cylindrical shells – Derivation of formula for longitudinal and circumferential 
stresses – hoop, longitudinal and volumetric strains – changes in diameter, and volume of thin cylinders. 
Thick Cylinders: lame’s equation – cylinders subjected to inside & outside pressures. 

 
Prescribed Textbooks: 
1. Strength of materials by S S Bhavikatti  

2. Strength of Materials by S. Ramamrutham  
 

Reference Books: 
1. Strength of materials by R S Khurmi& N. Khurmi, S. Chand Publishing 
2. S.B. Junnarkar, Mechanics of Structures Vol-III, Charotar publishing house. 
3. S.Timoshenko, Strength of Materials, D Van Nostrand Company. 

4. Strength of Materials by Dr. Sadhu Singh, ISBN: 978-81-7409-048-5,11th edition..  
5. Strength of Materials by SS Rattan, Tata McGraw Hill Education Private Limited; 2nd edition (July 11, 

2011) 
 
Web Resources:  

1. https://youtu.be/KMiz5UBCplk?si=iipl2kfLhiTP3HlY  

2. https://youtu.be/Fui9Lxj3aJc?si=EmXJ9GRpD8oZaoek 

3. https://youtu.be/SZM0kGBote4?si=j1yNQZk4TfxVBUKF 

4. https://youtu.be/4TJ9DHueyxU?si=yK1neE_L6UvDBdcB 

5. https://youtu.be/MvBqCeZllpQ?si=QexhXifAQ01Xb447 

6. https://youtu.be/BUVqrefgHWk?si=REJDjtsAgbgmOF3D 

7. https://youtu.be/UEmgT1JhMYs?si=S2rOGi1mwfeU3Ibp 
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24AMEC33T.1 3 3 2 3 - - - 1 - 1 - 3 2 

24AMEC33T.2 3 3 3 3 - - - - - - - 3 2 

24AMEC33T.3 3 3 3 3 - - - - - 1 - 3 2 

24AMEC33T 4 3 3 3 3 - - - 1 - 1 - 3 - 

24AMEC33T.5 3 3 3 3 - - - 1 - - - 3 2 

 

  

https://youtu.be/KMiz5UBCplk?si=iipl2kfLhiTP3HlY
https://youtu.be/Fui9Lxj3aJc?si=EmXJ9GRpD8oZaoek
https://youtu.be/SZM0kGBote4?si=j1yNQZk4TfxVBUKF
https://youtu.be/4TJ9DHueyxU?si=yK1neE_L6UvDBdcB
https://youtu.be/MvBqCeZllpQ?si=QexhXifAQ01Xb447
https://youtu.be/BUVqrefgHWk?si=REJDjtsAgbgmOF3D
https://youtu.be/UEmgT1JhMYs?si=S2rOGi1mwfeU3Ibp

























































































































































































































































































