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Max.Marks:80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
State Hooke’s law and hence define the term Young’s modulus.
  
   b)
Explain the terms toughness and hardness of a material
      
  

   c)
A concrete column is of square cross-section of side 400mm and reinforced with four bars of 20mm diameter.  Determine the stresses in steel and concrete when an axial load of 550kN is applied.  Take modulus of elasticity of steel and concrete as 200kN/mm2 and  120kN/mm2 respectively.

2.a)
A steel rod 50mm diameter and 5m long is connected to two grips and the rod is maintained at a temperature of 110oC.  Determine the stress and pull exerted when the temperature falls to 20oC if (i) the ends do not yield and (ii) the ends yield by 1.2mm.









   b)
Define the terms Bulk modulus and Rigidity modulus.
3.
Draw shear force and bending moment diagrams and mark the salient values.


4.a)
A cast iron beam is of I-section as shown in Fig.  The beam is simply supported on a span of 5.5m.  If the tensile stress is not to exceed 18 MPa, Find the safe u.d.l. which the beam can carry.  Also find the max compressive stress.  Draw the sketch showing the stresses across the section.


  b)
State and discuss the assumptions involved in the theory of simple bending.
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5.a)
Derive the distribution of shear stress across the depth of an unsymmetrical          I-section and sketch the distribution with salient values marked.

   b)
A beam of inverted T-section with 100mm x 50mm flange and 120mm x 40mm web is subjected to a shear force of 24KN at a particular section. Obtain the shear stress distribution across the depth of section.

6.
A cast iron pipe of 220mm internal diameter and 15mm metal thickness is closely wound with a layer of 5mm diameter steel wire with a tensile stress of 42N/mm². Calculate the stresses induced in pipe and the steel wire if the internal fluid pressure in the pipe is 32N/mm². 

E = 1 x 105 N/mm² for C.I.

Es = 2 x 105 N/mm² 1/m=0.3.

7.
At a point within a body subjected to two mutually perpendicular directions, the stresses are 80 N/mm² tensile and 40 N/mm² tensile. Each of the above stresses is accompanied by a shear stress of 60 N/mm². Determine the normal stress, shear stress and resultant stress on an oblique plane inclined at an angle of 45° with the axis of minor tensile stress. 

8. 
A shaft is to be fitted with a flanged coupling having 8 bolts on a circle of diameter 150mm.The shaft may be subjected to either a direct tensile load of     400 kN or a twisting moment of 18 kNm. If the maximum direct and shearing stresses permissible in the bolt material are 125 N/mm² and 55 N/mm² respectively, find the diameter of the bolt required. Assume that each bolt takes an equal share of 
the load or torque.

***     ***     ***
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1.a)
Explain the typical stress-strain curve with a neat sketch, obtained from a direct tension test on a mild steel rod and explain the salient points.    

   b)
A 500 mm diameter circular reinforced concrete column is having   8 bars of 
20mm diameter.  The column is subjected to an axial thrust of 875kN. Determine 
the stresses developed in concrete and steel.  Assume E steel = 12 E concrete.


2.
A steel rod of 20mm diameter passes centrally through a copper tube 40mm external diameter and 30mm internal diameter.  The tube is closed at each end by rigid plates of negligible thickness.  The nuts are tightened lightly home on the projected parts of the rod.  If the temperature of the assembly is raised by 70oC, calculate the stresses developed in copper and steel.  

Take 
Esteel = 210 GPa,  

Ecopper = 100 GPa and 

(steel = 12x10-6 per oC,   
(copper​ = 18x10-6 peroC   

3.a)
What is point of contra flexure.






   b)
Draw shear force and bending moment diagrams and mark the salient values.


4.a)
A horizontal beam of the section shown in Fig. is 6m long and is simply supported at its ends.  Calculate the maximum u.d.l. it can carry if the tensile and compressive stresses are not to exceed 50 MPa and 70 MPa respectively.
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b)
A rectangular beam 450mm deep and 300mm wide is simply supported over a span of 9m.  What u.d.l. the beam may carry if the bending stress is not to exceed 140MPa.

5.a)
The section of a beam is an isosceles triangle with base 300mm and side angles 45º. It is used with base horizontal and subjected to a shear force of 90KN. Find the magnitude of maximum shear stress and shear stress at the neutral axis. Plot the distribution across the depth of section.

   b)
Derive the distribution of shear stress across the depth of a cross section, if the cross section is hexagonal with side a. Write down the specific equation & sketch the distribution.

6.
A copper tube of 32mm internal diameter and 34mm external diameter is closely wound with steel wire 1mm diameter. Estimate the tension at which the wire must have been wound if an internal gauge pressure of 2N/mm². Produce a tensile circumferential stress of 8N/mm² in the copper tube. E for steel 1.65 for copper.

7.

A rectangular body is subjected to direct stresses in two mutually perpendicular 
directions accompanied by shear stress. Derive the normal stress and shear stress 
on an oblique plane inclined at an angle ( with the plane of major direct stress.

8.
Two shafts are connected end to end by means of a flanged coupling, in which there are 12 bolts, the pitch circle diameter being 250mm. The maximum shear stress is limited to 55 N/mm² in the shafts and 20 N/mm² in the bolts. If one of the shafts is a solid shaft of diameter 50mm and the other is a hollow shaft of external diameter 100mm, calculate the internal diameter of the latter and the bolt diameter so that the shafts and the coupling are equally strong in torsion.

***     ***     ***
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1.a)
What is ductility of a material?  Is ductility a desirable property of a material?  Define the term Factor of safety.





   b)
Explain the terms Elasticity and plasticity.  Give examples?




A concrete column is of square in cross section of sides 450 mm is reinforced 
with 4 bars of 22mm diameter.  Determine the stresses in steel and concrete when 
an axial load of 650kN acts on the column.  Take E steel = 11 E concrete..


2.
A steel rod of 20mm diameter passes centrally through a brass tube of 40mm external diameter and 30mm internal diameter.  The tube is closed at each end by rigid plates of negligible thickness.  The nuts are tightened lightly home on the projected parts of the rod.  If the temperature of the assemble is raised by 80oC, calculate the stresses developed in brass and steel.  


Take
Esteel = 210 GPa,  

Ebrass = 100 GPa



(steel = 11.8x10-6 per oC,
(brass​ = 19x10-6 per oC


3.a)
Define the terms ‘shear force’ and Bending Moment’.



   b)
Draw shear force and bending moment diagrams and mark the salient values.

4.a)
A beam spanning 6m is having a rectangular cross section 230mm x 450mm. If the maximum shear stress intensity in the cross section is not to exceed 1.5N/mm², calculate the uniformly distributed load the beam can carry.

   b)
Circular log of wood. 300mm diameter is used as a beam to span 3m. Calculate the shear stress intensities across the depth of beam at a section where a weight of 6 KN is placed.
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5.a)
A horizontal beam of the section shown in Fig. is 5.6m long and is simply supported at its ends.  Calculate the maximum u.d.l. it can carry if the tensile and compressive stresses are not to exceed 40 MPa and 60 MPa respectively.





    


   b)
Discuss the assumptions involved in the theory of simple bending.

6.
A steel tube having external & internal diameter 66 and 60mm is firmly fixed at both ends leaving an internal length of 300mm between flat ends of tube. If the tube is subjected to an axial pull of 24KN and is filled with water at a gauge pressure of 22N/mm², find the volume of water which is escape from the tube if the axial pull is removed and the inner space opened to the atmosphere.

7.
Two planes AB and BC which are at right angles carry shear stress of intensity 17.5 N/mm² while these planes also carry a tensile stress of 70 N/mm² and a compressive stress of 35 N/mm² respectively. Determine the principal planes and the principal stresses. Also determine the maximum shear stress and the plane on which it acts.

8. 
A shaft of 80mm diameter transmits 100 kW power at 160 r.p.m. A flanged coupling is keyed to the shaft by means of a key 75 mm long and 25 mm wide. The coupling has 6 bolts of 16 mm diameter, symmetrically arranged along a bolt circle of 250mm diameter. Determine the shearing stresses in the shaft, the key and the bolts of the coupling.

***     ***     ***
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1.a)
Explain the terms toughness and hardness of a material.

   b)
A load of 250kN is to be supported by a reinforced concrete column of size 300mm x 300mm.  The column is reinforced with 4 steel bars of 20mm diameter.  If E steel = 14 E concrete​, find the stresses in steel and concrete.


If the stress in concrete is limited to 4MPa, determine the cross sectional area of 
steel required to carry a load of 450kN on that column.
2.
A bar of brass 40mm diameter enclosed in a steel tube of 70mm external diameter and 40mm internal diameter.  The bar and the tube are rigidly fastened at both ends and are both initially 1.4m long.  Determine the stresses in the material when the temperature raises by 105oC.  If the composite bar is subjected to an axial tensile load of 80kN, find the resulting stresses. 


Take
Esteel = 210 kN/mm2,  

Ebrass = 1x105 MPa



(steel = 12x10-6 per oC,

(brass​ = 18.8x10-6 per oC.

3.a)
What is ‘point of contra flexure’.







   b)
Draw shear force and bending moment diagrams and mark the salient values.


4.a)  
Define Shear stress.

   b)
A rectangular beam cross section 250mm x 500mm is subjected to a shearing 
force of 100KN. Calculate the average & maximum stress intensities and sketch 
the shear stress distribution across the depth of the cross section.
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5.a)
A horizontal beam of the section shown in Fig. is 6.5m long and is simply supported at its ends.  Calculate the maximum u.d.l. it can carry if the tensile and compressive stresses are not to exceed 50 MPa and 70 MPa respectively.


b)
A rectangular beam 500mm deep and 300mm wide is simply supported over a 
span of 9.5m.  What u.d.l. the beam may carry if the bending stress is not to 
exceed 145MPa.

6.
A vertical thin-walled standpipe is 4.2m in diameter and stands 25meters high. If 
the allowable working stress in tension is 120N/mm², what is the required wall 
thickness of the pipe. Assume that the pipe is filled with water of specific weight 
of 10KN/m³.

7.
At a certain point in a strained material the intensities of normal stresses on two planes at right angles to each other are 20 N/mm² and 10 N/mm² both tensile. They are accompanied by shear stress of 10 N/mm². Find the principal planes and the principal stresses. Find also the maximum shear stress.

8.
A propeller shaft 160 mm external diameter and 80 mm internal diameter transmits 1000 kW of power at 100 r.p.m. In addition, it is subjected to a B.M of  8 kN-m and an end thrust of 120 kNm. Find

   a)
The principal stresses and their planes

         b)
The maximum shear stress and its plane,

   c)
The stress which is acting alone would produce the same maximum strain.Take 1/m = 0.3.

***     ***     ***
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1





15kN





2m





3m





1.5m





1m





30kN/m





35o





60kN





20mm





20mm





100mm





250mm





20mm





200mm
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2





10kN





80kN





15kN/m





30o





3m





1m





2m





1.5m





1.5m





200mm





20mm





20mm





20mm





170mm
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3





25kN





10kN/m





20kN/m





2m





3m





2m





1m





1m





25mm





20mm





185mm





25mm





165mm





Set No.


4





10kNm





30kN/m





70kN





3m





1m





2m





4m





25mm





25mm





200mm





25mm





180mm








