
 
 

 
 

CE 6402 STRENGTH OF MATERIAL 

 (REGULATION-2013)  
 

UNIT – I ENERGY PRINCIPLES 

 

 
 

 



 
 

 
 

 

 



 
 

 
 

 



 
 

 
 

 

 

 

 

 

 

 

  



 
 

 
 

2. For the truss shown in fig find the horizontal movement of the roller at D AB, BC, CD area 

= 8 cm
2 

 
AD and AC = 16 cm

2
 , E= 2x10

5
 N/mm

2 

 

3. Derive  the expression for strain energy in torsion of a circular shaft of length ll and radius 

R subjected to a torque Tproducing a twist  Ɵ in the length of the shaft for the following 

casas 

 i) solid circular shaft and 

 ii) hollow circular shaft, with an external radius R and internal radius r 

4. i) An axial pull of 40 kN is suddenly applied to a steei rod 2m long and 1000mm
2
 in cross 

section . calculate the strain energy that can be absorbed if E = 200 GN/m
2
. 

 ii) a cantilever of rectangular section breadth b, depth d and of length l carries uniformly 

distributed looad spread from free end to the mid section of the cantilever. Using 

castiglianos theorem find : slope and deflection due to bending at the free end. 

5.  a beam 4m in length is simply supported at the ends and carries a uniformly distributed 

load of 6 kN/m. determine the strain energy stored in the beam. Take E= 200Gpa and 

I=1440 cm
2
. 

6. a beam simply supported over a span of 3m carries a UDL of 20 kN/m over the entire span. 

The flexural rigidity EI=2.25 MNm
2
 using castiglianos theorem determine. The deflection 

at the centre of the beam 

 

 

 



 
 

 
 

 

ii) for the truss shown in fig find the vertical deflection at C 

 

9. Determine vertical and horizontal deflection of joints c as shown in fig using principle of virtual work. take 

E=200KN/mm2 and A=600mm2 for all the members 

 

10. using castiglianos theorem find the slope and deflection at B for the cantilever beam 

shown in fig take E= 2x10
5
 N/mm

2
 and I = 1x10

8
 mm

4
 

 

 

 

 



 
 

 
 

 

 

       Per unit volume of the shaft is   such a shaft is required to transmit 5400kw at 110  

r.p.m with uniform torque , the maximum stress not exceeding 84 MN/m
2
 . determine  

i. The shaft diameters 

ii. The strain energy stored per m
3
 take C= 90GN/m

2
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

UNIT -2     INDETERMINATE BEAM 

Part- A 

 



 
 

 
 

 

 



 
 

 
 

 



 
 

 
 

 

 



 
 

 
 

 

 

PART-B 

 

 

 

i. Fixing moment at the enda and 

ii. Reaction at the supports 

Also draw SF and BM diagram 

 

 

i. Bending moment at the supports 

ii. Reaction at the supports also draw BM and SFdiagram 

 

 

5. A FIXED beam of 6m span is loaded with point load of 150KN at distance of 2m from 

each support draw the BM and SF diagram also find the maximum deflection take 

E=200Gpa and I=8x108mm
4
 

6. a continuous beam consists of three successive span of 6m, 12m and 4m and carries load of 

2 kN/m, 1 kN/m and 3kN/m respectively on the span draw BM and SF diagram for the 

continuous beam 



 
 

 
 

 

 

9. Draw the SF and BM diagram for the beam shown in the fig 

 

10. Draw the SF and BM diagram for the beam shown in the fig. use three moment equation 

 

11. 

 

12. 

 

 

 

 

 

 

 



 
 

 
 

UNIT-3 COLUMN AND CYLINDER 

Part-A 

 



 
 

 
 

 



 
 

 
 

 

 

 



 
 

 
 

 

 



 
 

 
 

PART B 

 

2.  

 

         With Euer E=2x10
5
N/mm

2
. 

3.  

 

4. 

 

 

 



 
 

 
 

 

Develop in the section. 

ii) derive the Euler’s equation for a long column with both ends hinged 

8. i) A hollow cylindrical cast iron column is 3.50 long with both ends fixed. Diameter the 

minimum diameter of the column if it has to carry a safe load of 300 KN with a factor of 

safety 4 external diameter is 1.25 times the internal diameter a= 1/1600, 

MN/m
2
, in rankine’s formula 

ii) Define thick cylinder and draw the hoop stress distribution for a solid circular cylinder. 

9. Derive the expression for the buckling load of an Euler’s column fixed at one end and the 

hinged at other end 

 

11. Derive the expression for the crippling load when one end of the column is fixed and the 

other end is free. 

12. calculate the euler’s critical load for a strut of T section the flange width being 10cm, 

overall depth 8cm and both flange and stem 1cm thick. The strut is 3m long and is built 

in at both ends take E= 2x10
5
 N/mm

2 
 

 

 

 

 

 

 

 



 
 

 
 

UNIT-4 STATE OF STRESS IN THREE DIMENSIONS 

Part-A 

 



 
 

 
 

 



 
 

 
 

 

 

PART- B 

 

 

 



 
 

 
 

 

 

 The value of the minor principal stress at which yielding will commence according to 

each of the following criteria of failure 

  

  iii) maximum shear strain energy take poission ratio= 0.26 

 

  

6.   A steel shaft is subjected to an end trust producing a stress of 90 Mpa and the max. 

shearing stress on the surface arising from torsion is 60 MPa the yield point of the 

material in simple tension was found to be 300 MPa calculate the factor of safety of the 

shaft according to  

i. max. shear stress theory and  

ii. max. distortion energy theory. 

7. i. State the shear strain energy theory and a comment on it. 

    ii. for the state of stress shown in fig find the principal plane, principle stress and max. 

shear stress   

 



 
 

 
 

 

 

 

ii) Max. shear stress theory 

iii) Max, strain energy theory 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

UNIT 5 ADVANCED TOPICS IN BENDING OF BEAM 

Part- A 

 

 

  



 
 

 
 

 



 
 

 
 

 

PART- B 

 

 

 



 
 

 
 

 

5.  A 80 x 80 x 10 mm angle is used as a simply supported beam over a span of 2.4m. it 

carries a load of 400kN along the vertical axis passing through the centroid of the 

section determine the resulting bending stress on the outer corner of the section along 

the middle section of the beam. 

6.  A central horizontal section of hook is a symmentrical trapezium 60mm deep the inner 

width being 60mm and the outer being 30mm. estimate the extrame intensities of stress 

when the hook carries a load 30kN the load line passing 40mm from the inside edge of 

the section and the centre of curvature being in the load line 

7. fig. shows a frame subjected to a load of 3.4Kn find the resultant stress at A and B 

 

 

 

 

 



 
 

 
 

 

 

10. find the centroidal principal moments of inertia of an angle section 300mm x 200mm x 

200mm as shown in fig 

 

 

 

 


