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MECHANICSOF STRUCTURE
(2019 Patteyn) (Semester - 111) (201002)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.1on@2; Q.30MQ.4, Q.50r Q.6, Q.7 or Q.8.

2) Assume Suitabie datayif necessary.

3) Use of NoriyProgrammable calculator is allowed.

Q1) & A'amply,supported beam of rectangular section 236yrm wide and 450
mm deep/is subjected to uniformly distributed load 6f 60 KN/m on entire
gpan.ot-4m. Determine maximum bending stress and draw Bending stress
Distribution diagram. [8]

b) ~Avsymmetric ‘I’ section having flafnges each-0f 150 mm x 20 mm and
web of 200 mm x 20mm is subjected to,a shear force of 100 kN. Draw
shear stress Distribution diagram-ei the beam. [9]

OR

Q2) @ A cantilever beam of gpan‘lm isSubjected to two point loads, 100kN at
the free end and 50kN atthe ceritre of the beam. The beamisrectangular,
In section having widtirof 30Gmm and depth 600mm. Determine maximum
bending stress and draw@Bending stress Distribution diagram. (8]

b) A beam of ‘T’ section‘having flange of 300 mm x 50mm and web of
400mm x 50mm, ig stbjected to maximum shear force of 200 KIN’'Draw
Shear stress Distribution diagram. [9]

Q3) @ A solidauminium shaft of 80mm diameter istahereplaced by ahollow
steel shaft of 80mm outer diameter. The twa.Shafts have same angle of
twist per unit torque over thetotal length. |f-tihe shearymodulus of steel is
three times the shear modulus of aluminium./Find.the inner diameter of
the shaft. [9]

b) Theprincipa tensile stressesat apoint are 85N/mm? and 55N/mm?. Find
the normal, tangential and resultant stress:on a plane at 25° with major
principal plane. Also find the angle of obliquity. [8]

OR
PT.O.



Q4) g

b)

Q3) 8

b)

Q6) a)
b)

Find maximum torque that can be-Safely applied to a shaft of 75mm
diameter. The permissible angle of/twist is 1° in a length of 4m and
permissible shear stressis 40 Mpe! [9]

Take G = 80 Gpa.

Direct stresses of (150 N/mm# and 80 N/mm?, both tensile exists on two
perpendicular planes at™a point in a body. Shear stress is also acting
along with these direct stresses. [8]

If the greatestprinCipal stress at the point is 200 N/mm?, determine the
magnitude-ef shear stress on the two planes. Also find the maximum
shear slress at-the point.

A siedl/column of 4m long and of 100mm diameter isfixed at one end
and free at‘other end. Determine the crippling load by, Euler’s formula

Take E= 200 GPa. [6]

Determine the safe load, an angle strut 75mm“x 75 mm x 10mm can
carry. The length of the strut is2m and it is fixed at one end and hinged
at the other. Consider factory of safety.as 1.5. Minimum radlicsof gyration
12.5mm and 6¢ = 400mpa (crosting 3 trém)

L

7500
Use Rankine'sformul a [6]
Determine core sectionfor ahollow rectangular column of external size
B x D and internal size b X d respectively. [6]

OR

State assumptions ana' limitations of Euler’stheory. [6]
Determineratio ¢f Crippling load given by Euler’sandRankine sformula
for acircular column of 60mm diameter and 2.5n3.0ong. [6]
Take yield stress as 310 MPa.
Rankines constant = 1/7500 and
E =210 GPa.

A rectangular column 300mm x 250mm is.Subjected to compressive
load of 160 kN acting at an eccetricity of 45fm in aplane bisecting 250
mm side. [6]

Determine maximum and minimum Sstrésses.
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Q7) @ Determine slope and deflection for @simply supported beam loaded as
shown below. Use Macaulay’s method. [9]
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b) DeterminetheverticCai disptacement atjoint ‘C’ by using unit load method.
Area of eachamerberis’500 mm?. [9]
E = 210 Gpa:

OR

Q8) @ .cbetermine maximum slope and defiettionfor asimply supported beam
shown infigure bel ow. [9]

Use Macaulay’s method.
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b) Determinevertica displacement at joint ‘C’ using unit Load method.[9]
Areaof each member is 600 mm?
E = 200 GPa.
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