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Course Objective 

• To impart to the students the concepts of stresses and strains and Hooke‟s law.  

• To enlighten the students about different types of truss analysis.  

• To teach the students about the beam analysis  

• To teach about thin cylindrical and spherical shell analysis when subjected to internal 

pressure  

• To impart ideas of torsional stresses and how to evaluate it in circular sections and its 

applications in spring analysis.  

 Course Outcome 

On completion of the course, the students will be able to:  

• The concepts of stresses, strains and Hooke‟s law.  

• Different types of truss analysis, beam behavior and analysis.  

• Thin cylindrical and spherical shell analysis when subjected to internal pressure.  

• Ideas of torsional stresses and how to evaluate it in circular sections and its 

applications in spring analysis.  

 

UNIT-I: SIMPLE STRESSES AND STRAINS: Hook’s Law-Principle of superposition-

Composite Sections-Temperature Stress-Hoop Stress-Elastic Constants-Principal Stresses and 

Strains-Mohr‟s Circle-Strain Energy and impact loading-Stresses due to gradual, sudden and 

impact loading-Proof resilience-Shear resilience.      9 

 

UNIT-II: GEOMETRICAL PROPERTIES OF SECTIONS: Centroid-Centre of mass-

Centre of gravity-Moment of inertia-Area moment of inertia-Mass Moment of inertia-

Rectangular moment of inertia-Polar moments of inertia-Radius of gyration of an area-

Perpendicular axis theorem-Parallel axis theorem-Moment of inertia.    9 

 

UNIT-III: BENDING OF BEAMS: Types of beams and loads - Theory of simple bending – 

B.M.D. and S.F.D for Cantilever, Simply Supported and Overhanging beams subjected to 

various types of loading –UDL, Point Load, UVL- point of contraflexure- Calculation of 

shear stress and bending stress.         9 

 

UNIT-IV: DEFLECTION OF BEAMS: Slope and Deflection at a point- Estimation of 

slope and deflection for Cantilever, Simply Supported and Overhanging beams subjected to 

various types of loading (Only application of formulae) -Mohr‟s theorem-Strain energy 

method.            9 
 

UNIT-V: TORSION OF SHAFTS: Assumptions-horse power transmitted by a shaft-

Strength of solid shaft,Hollow shafts,composite shafts & stepped shafts -Torsional strain 

energy. Spring-Leaf spring-Helical springs-Strain energy stored in a spring.   9 
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Lecture Hours Topics to be Covered 
Text / 

Reference 
Page No 

1 1 Conc Hook’s Law and Principle of 
superposition 

T1,R2 112, 194 

2 1 
Composite Sections, Temperature 

Stress 
T1,R1 114, 197 

3 1 
Hoop Stress, Elastic Constants 

T1,R2 116, 199 

4 1 
Principal Stresses and Strains 

T2,R2 191, 201 

5 1 
Mohr’s Circle-Strain Energy between 
strains and elastic moduli T1, R1 134, 211 

6 1 
Impact loading 

T1,R2 139, 220 

7 1 Stresses due to gradual, sudden and 
impact loading 

T1,R2 131, 228 

8 1 
Proof resilience 

T1,R1 144, 222 

9 1 Shear resilience T1,R1 148, 218 

Total 9 Hrs    

10 1 
Centroid, Centre of mass 

T1,R1 154, 226 

11 1 Centre of gravity, Moment of inertia T1,R2 156, 228 

12 1 
Area moment of inertia 

T1,R2 151, 224 

13 1 Mass Moment of inertia T1,R1 162, 212 

 

14 
 

1 

Rectangular moment of inertia  
T1,R1 

 
168, 229 

15 1 
Polar moments of inertia 

T1,R2 167, 234 

16 1 Radius of gyration of an area T1,R2 175, 237 

17 1 Perpendicular axis theorem-Parallel axis 
theorem 

T1,R2 178, 239 

18 
1 

Moment of inertia 
T1,R1 176, 246 

Total 9 Hrs    



19 1 Types of beams and loads T1,R1 192, 259 

20 1 Theory of simple bending T1,R1 198, 261 

21 1 B.M.D. and S.F.D for Cantilever T1,R1 197, 264 

22 1 Simply Supported and Overhanging 

beams subjected to various types of 

loading 

T2,R2 163, 267 

23 1 UDL T1,R1 232, 269 

24 1 Point Load T1,R1 225, 285 

25 1 UVL T1,R2 234, 289 

26 1 point of contraflexure T1,R2 244, 300 

27 1 Calculation of shear stress and bending 
stress 

T1,R1 256, 301 

Total 9 Hrs    

28 1 
Slope at a point 

T1,R1 261, 317 

29 1 Deflection at a point T2,R1 260, 320 

30 1 
Estimation of slope for Cantilever 

T2,R1 265, 325 

31 1 
Estimation of deflection for Cantilever 

T1,R1 264, 333 

32 1 
Simply Supported subjected to various 
types of loading 

T1,R2 266, 334 

33 1 
Overhanging beams subjected to various 
types of loading 

T1,R1 275, 338 

34 1 Moh’s theorem method T2,R2 265, 347 

35 1 Mohr’s theorem concepts T1,R1 279, 349 

36 1 
Strain energy method 

T1,R1 281, 359 

Total 9 Hrs    

37 1 
Assumptions on Torsion of shafts 

T1,R1 286, 360 

38 1 Horse power transmitted by a shaft T1,R2 294, 361 

39 1 
Strength of solid shaft 

T2,R1 299, 372 

40 1 
Hollow shafts 

T1,R2 311, 373 

41 1 Composite shafts T1,R1 323, 376 

42 1 Stepped shafts T1,R1 326, 381 

43 1 
Torsional strain energy 

T1,R2 332, 391 

44 1 Spring, Leaf spring, Helical springs T1 ,R1 345, 392 

45 1 Strain energy stored in a spring T1,R2 356, 395 

Total 9 Hrs    
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