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Time: 2%2Hours) [Max. Marks: 70
Instructions to the cantiidates:

1) Answer Q4 orQ.2,:Q380r Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Figuresiniold te.the right, indicate full marks.

3) If necessary, assuime suitable data and indicate clearly.

4) Usesof gléctronic pocket calculator is allowed.

Q1) @ A castiron beam has an |-section with top flange 80'mm x 40 mm, web
120‘mm x 20 mm and bottom flange 160 mm -40 mm. If the tensile
stress is not to exceed 30 N/mm? and compgressive stress 90 N/mm?,
what isthe maximum uniformly distributeddead the beam can carry over
asimply supported beam span 6711 thelarger flangeisin tension. [9]

b) The unsymmetrical I-section‘has top flange 80 mm x 20 mm, web
200 mm x 20 mm and bottem fYange 160 mm x 40 mm is subjected to
shear force of 40kN. Drawy shear. Stress variation diagram across the
depth. [9]

OR

Q2) @ A simply supportediseam istaving 3.5 m long span. Find the maximurh
udl it can carry. Its allowabie compressive and tensile stress are 55 Mpa
and 30 M parespectivety,Draw adiagram showing the variation of sifess
over mid span sectigivof the beam. [9]
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Figure 1

b) A steel beam of | section, 200 mm deep and 160 mm wide has 16 mm
thick flange and 10 mm thick web. The deam is subjected to a shear
force of 200 kN. Determine the stress distvibution over the beam section
if’the web of the beam is kept horizorital. [9]
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Q3) a)

b)

Q4) g

b)

Q5) 8

b)

Q6) a)

b)

Cal culate the maximum intensity of shear stressinduced and the angle of
twist produced in degreesin solid Shaft of 100mm diameter, 10 m long,
transmitting 112.5 kW at 150 rpm. Take G 82 kN/mm?2, [9]

The stresses at point in a cofmponent are 150 Mpa and 50 Mpa both
tensile. Find the intensities)of normal, shear and resultant stresses on a
planeinclined at-an‘angl g of 55° with the axis of mgjor tensile stress. Also
find the magnittde of thie maximum shear stressin the component.[8]

OR

A solidénait issubjected to a torque of 1.6 kN-m. find the necessary
diameterpf theshiaft, if the allowable shear stressis60 Mpa. Theallowable
twiglis1° farievery 20 diameter length of the shaft. Take C=80 Gpa.[9]

Atapointin astrained material thereistensile stressiof 80 N/mm? on a
horizaptal plane and compressive stressat 40 N/mpi®on avertical plane.
There’is also a shear stress of 48 N/mm? on=each of these planes.
Détermine the planes of maximum shear streSs at the point. Determine
also the resultant stress on the planes.of maximum shear stress. [8]

Determinethe buckling load fora strut of tee section, the flangewidth being
100 mm. overall depth 80 mira.and both flange and web 10 mm thick. The
strut is3 mlong and is hixngéd at both ends. Take E = 200 GN?. [8]

A aloy hollow circul &olummef 200 mm external and 160 mm internal
diameter is 5 m long and fixed at both ends. It is subjected to aload of
120 kN at an eccentricity of 20 mmfrom the axis. Determine the maximuim
stress induced in the coliimn section. Take E = 120 Gpa. 9]

OR

Find the Euler’sCrippling load for ahallow cylindrical steeheolumn of
38 mm external diameter and 2.5 mm thick. Take|ength of e column as
2.3m and hinged at its both ends. Take E = 205 Gpa, AJso determine
crippling load by Rankine's formula using yield stress 335 Mpa and
constant 1/7500. [8]

A steel tube of external diameter 109 mmi and internal diameter 100 mm
Is used as a column of length 5 m wjth both-ends hinged. How much
axial load can it carry with afactor of Safety of 1.75? In case the same
load actswith eccentricity of 12 mm, deterfaine the maximum horizontal
deflection and the stress in the column. Take E =2 x 10° N/mm?.  [9]
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Q7) & A smply supported beam of 6 m spanissubjected to aconcentrated |oad of
18 kN at 4 m from the left support. Caiculate : [9]

)  thepostionandvaue

i) dopeat mid span

i)  deflection attheloag point

Give E = 200Gpa, | =15 x 10° mm* use Macaulay’s method

b) Determingthevertical’ deflection using strain energy method of point Cinthe
frame sdown infigdre 2. Given E = 200 kN/mm? and | = 30 x 10° mm.[9]
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Q8) @ A cantilever of beam AB_6f/length LY and fixed at end A carries UDL of
intensity IOKN/m over the eritire span 6m and point load at free end 40 KN.
Determine Slope at centér and-deflection at free end B of beam. Use
Castingliano’stheorem: [9]

b) Determine the horizontadisplacement of the joint C of the pin jointed
frame as shown in figike 3. The cross section are of AB is 500 mm2-and

AC and BC is 750 rgm?. Assume E = 200 KN/mn. [9]
| 6ok
N
/.//\
6-9m™ y
5 ﬁ
[._.___,[:?;.VT__ — zm 3+
Ffauwf' %,
e

[6179]-207 3



