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Code No.210102
II-B.Tech. I-Semester Supplementary Examinations, June 2003

Strength of Materials
(Civil Engineering) 

Time: 3 Hours






   Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks.

---

1.a)
What do you understand by Poisson’s ratio and elastic limit?

b)
If a tension bar is found to taper uniformly from a diameter of (D - a)m at one end to (D+a)m at the other end, show that the percentage error involved in using the mean diameter to calculate the Young’s modulous is 
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2.
Sketch the B.M.D. and S.F.D. for the beam shown in fig.1 and determine the position and magnitude of maximum B.M. and the position of contraflexure.  
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3.a)
A T-section with a flange 120mm X 20mm and web 120mm X 15mm is used as a cantilever beam 3m long.  Determine the maximum permissible load which can be suspended at the free end if the limiting stress in tension and compression are 90 MN/m2 and 150 MN/m2 respectively.

b)
To what radius of curvature may a beam of mild steel be bent so that its maximum stress may not exceed 600 MN/m2.  The depth of the beam is 150mm and E = 200 kN/mm2.
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4.
Find the forces in the members of the truss shown in fig. 2, by the method of sections.
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5.a)
Derive the relation between the curvature, slope and deflection of a beam.
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b)
Find the maximum deflection of the beam due to a concentrated load ‘W’ at the centre as shown in fig.3 by Mohr’s method.
6.a)
What are the types of riveted joints?  Derive an expression for the efficiency of a riveted joint.
   b)
Design a double riveted single cover butt-joint for plate 12mm thick.  Assume the pitch of the rivets in inner row as half that of outer row given ft = 150N/mm2,      fs = 950 N/mm2, fy = 215 N/mm2.

7.a)
A beam AB of 4m span is simply supported at the ends and is loaded as shown in fig.4.  Determine (i) the deflection at C, (ii) the maximum deflection and               (iii) slope at A.  Take E = 2x105 N/mm2 and I = 1000 cm4.
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  b)
Explain the theory of simple bending and derive the bending equation.
8.
A thin cylindrical shell 1m diameter and 8mm thick is 2m long.  What are the hoop and longitudinal stresses if it is subjected to an internal pressure of                      5 N/mm2?  Find the increase in volume of the cylindrical shell.  E = 2.1 x 105 MPa and Poisson’s ratio is 0.3.
@@@@@

[image: image8.png]


Code No.210102

II-B.Tech. I-Semester Supplementary Examinations, June 2003

Strength of Materials
(Civil Engineering) 

Time: 3 Hours






   Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks.

---

1.a)
Define 

i) Modulus of rigidity 

ii) Poisson’s ratio 




iii) Volumetric strain 

iv) Bulk modulus.
   b)
A composite bar made up of aluminium and steel is held between two supports as shown in fig1.  The bars are stress free at a temperature of 40oC.  What will be the stresses in the two bars when the temperature drops to 20oC if (i) The supports are unyielding (ii) The supports come nearer to each other by 0.1mm.  Take  EAluminium = 0.7 x 105 MPa and ESteel = 2.1 x 105 MPa.  The coefficient of thermal expansion for aluminium and steel are 23.4 x 10-6 per oC and 11.7 x 10-6 per oC respectively.  The cross-sectional area of steel bar is 200 mm2 and that of aluminium bar is 300mm2.

[image: image9.png]



2.
Find the reaction at the fixed end of the cantilever loaded as shown in fig.2.  Draw SFD and BMD.
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3.a)
Prove the relation 
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   b)
A cantilever beam of rectangular cross-section 100mm wide and 250mm deep has a span of 3m.  It carries a concentrated load of 30KN at its free end.  Calculate the maximum shear stress and sketch the distribution of shear steress.

4.a)
Derive an expression for the strain energy in a material subjected to axial loading.

   b)
Calculate the strain energy stored in a rectangular bar 50mm wide, 40mm thick and 2m long, when it is subjected to a tensile load of 80 KN.  Take E= 2 x 105 N/mm2.

5.
A 200mm diameter cast iron pipe has a thickness of 12mm and is closely wound with a layer of 6mm. diameter steel wire under a tensile stress of 80N/mm2.  If now water under a pressure of 3.5N/mm2 is admitted into the pipe, find the stresses induced in the pipe and the steel wire.  For cast iron take                          Ec =1x105N/mm2 and Poisson’s ratio  = 0.3. For steel take Es = 2 x 105N/mm2.
6.
AB is a simply supported beam of 10m span.  It carries a load of 24KN at D and load of 16KN at C.  AD = 3m, AC = 4m, CB = 6m.  Flexural rigidity of the beam is 62.5 x 103 KN-m2.  Compute the deflection and slope at ‘C’.

7.a)
Determine the forces in the various members of the tress shown in fig.3.
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 b)
Explain: i) Kernel of section and  ii) The middle third rule.
8.
Write short notes on:


a) Point of contraflexure 

b) Mohr’s circle  

c) Impact and shock loadings

d) Hook’s law. 
@@@@@
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1.a)
Differentiate Ductility, Malleability and brittleness of materials. 
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   b)
A rigid bar AB is hinged at C and connected with a steel rod and copper rod at A and B respectively, as shown in fig.1.  Both the rods are rigidly fixed with the ceiling at the upper ends.  A load of 60kN is applied at B.  find the magnitude of stresses in the steel rod and the copper rod.  Area of cross-section of steel and copper rods are 400mm2 and 600mm2 respectively.  Take Es = 2x105N/mm2 and Ec = 1.1 x 105N/mm2.

2.
Draw shear force and Bending moment diagram for a simply supported. beam loaded as shown in figure 2.
[image: image14.png](&8 |0l









Find the position and value of the maximum bending moment, that will occur in the beam.
3.a)
Derive the expression 
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   b)
A timber beam 150mm wide, 300mm deep is simply supported over a span of 6m.  Find the maximum u.d.l. that the beam can carry, if the stress is not to exceed 8N/mm2.
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4.a)
Obtain the shear stress distribution over a beam of I section.

   b)
A timber beam 10cm wide and 15cm deep carries a u.d.l. over a span of 3m.  If the permissible stress in bending is 28N/mm2 and that in transverse shear is 2N/mm2, calculate the maximum load that can be safely carried by the beam.

5.
A truss of 8m span is loaded as shown in fig.3. Find the forces in the members.


6.
A beam (fig.4) is simply supported at A and F.  AB=1m, BC = 2m, CD = 4m,    DE = 1m, EF = 2m.  Concentrated load of 40kN at B, udl of 5KN/m over CD and a clockwise moment 120 kN-m at E are applied.  Determine the slope at F and deflection at B and midpoint of beam.

7.
A cast iron thin cylindrical pipe of internal diameter 250mm and 20mm thick is closely wound by a single layer steel wire of 3mm diameter under a tension of 50N/mm2. Find the stresses setup in the pipe when the pipe is empty.  Also find the stresses setup in the pipe and steel wire, when water is admitted in the pipe under a pressure of 5N/mm2.  Take E for  C.I. and steel as1x 105N/mm2 and 2 x 105N/mm2 respectively, ( = 0.3.
8.a)
A double riveted butt joint, in which the pitch of the rivet in the outer row is twice than in the inner rows connects two 15mm thick plates with two cover plates of 12mm thick. The diameter of the rivets is 22mm.  Determine the pitch of the rivets in the two rows if the working stresses are not to exceed the following limits: Tensile stress in plates =100N/mm2, Shear stress in rivets = 75N/mm2.


Bearing stress in rivets and plates = 150 N/mm2.  Give a neat sketch of the joint.
   b)
Explain the modes of failure of a riveted joint with neat sketches.

@@@@@
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1.a)
Describe the behaviour of a mild steel bar, subjected to axial tension, upto failure.  Sketch the stress-strain curve for the same, highlighting the various points thereon.
   b)
Find suitable diameter to be provided for a mild steel bar to carry an axial tensile load of 40kN.  The allowable maximum stress is to be computed from the yield stress of 250MPa with a factor of safety of 1.6.  The change in the length of the bar is not to exceed 0.05%.  Take E = 200GPa.
2.
Draw the bending moment and shear force diagrams for a simply supported beam of span 8m carrying concentrated loads of 20kN, 10kN and 5kN at 2m, 3m and 4m from the left end.  Calculate the magnitude and location of maximum bending moment.
3.
An unequal ‘I’ section which is used as a simply supported beam of span 6m and carrying an u.d.l. of 20KN/m has the following dimensions.


Top flange-100mmx10mm, web-180mmx12mm Bottom flange-150mmx10mm, Total depth – 200mm. The web is kept vertical.  Draw the shear stress distribution at a section where shear force is maximum.  Also find the percentage of shear force carried by the web.

4.a)
The cylindrical shell is 1m long and has diameter 200mm.  The metal thickness is 6mm.  It has spherical ends with 100mm radius.  Calculate the change in volume, if internal pressure is raised to 1.5 MPa.  Take E = 2 x 105 MPa and Poisson’s ratio = 0.25.

   b)
Derive an expression for circumferential stress, longitudinal stress and change in volume for a thin cylindrical shell of dia ‘d’, length ’l’, thickness ‘t’ and subjected to an internal fluid pressure ‘P’.

5.
Determine the deflection curve of the simply supported beam of 8m span subjected to a couple of 30KN-m acting at 3m from left support by double integration method.
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6.
Find the forces in the members of the truss shown in fig.1. by method of sections.


7.a)
Explain the modes of failure of a riveted joint.

   b)
A double rivetted double cover butt joint in plates 15mm thick is made with 20mm rivets at 80mm pitch.  Calculate the pull per pitch length at which the joint will fail and also its efficiency.

8.
Write short notes on:

a) Resilience


b) Riveted boiler shells


c) Composite bars


d) Differential equation for the elastic line of a beam.
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