Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Semester —II1 Examination Dec. 2011

Subject code: 330603 Date: 27/12/2011
Subject Name: Mechanics of Structure-I

Time: 10.30 am - 01.00 pm Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. English version is considered Authentic.

5. For steel, take values of Young’s modulus: E = 200 GPa, Poisson’s Ratio: v = 0.25
and Coefficient of thermal change: o = 12x107/K.

Q.1 (a) Define any SEVEN. 7
e Hooke’s law e Lateral strain e Modulus of rigidity
e Section modulus e Thermal stress e Point of contraflexure
¢ Bulk modulus ¢ Bending moment

(b) (i) Enlist assumptions made in theory of bending.
(i1) Difference between beam and truss. 3

Q.2 (a) A steel plate 600 mm long, 50 mm wide and 5 mm thick is subjected to an axial 7
pull of 300 kN along its longer dimension. Calculate change in each dimension the
plate.

(b) A steel bar is subjected to axial forces as shown in fugure-1. Calculate change in 7
length of the bar.
OR

(b) An RCC column of 300 mm ¢ is reinforced with 8 bars of 16 mm ¢ steel bars. 7
What axial force can be taken by the column, if the stress in the concrete is 5 MPa
and modular ratio is 15?
Q.3 (a) A steel bar of 25 mm ¢ and 1.2 m long is subjected to sudden pull of 100 kN. 7
Calculate strain energy stored, modulus of resilience and change in length.
(b) Draw shear force and bending moment diagram for a beam as shown in figure-2. 7

OR
Q.3 (a) A steel bar 2 m long is held between two supports. Find the stress developed and 7
its nature when the bar is heated through 80 K if both the ends (i) do not yield and
(ii) ends yield by 1 mm.
(b) Draw shear force and bending moment diagram for a beam as shown in figure-3. 7

Q.4 (a) Find out the polar moment of inertia for an angle section 100x100x8 mm about its 7
outer corner of the angle.

(b) A 5 m long simply supported beam 300x500 mm in section is subjected to a UDL 7
of 30 kN/m on full span and a central point load of 50 kN. Calculate the maximum
bending stress developed in the given beam.

OR

Q.4 (a) Calculate moment of inertia about the line AB for the section given in figure-4. 7

(b) A 4 m long simply supported beam 230x360 mm in section is subjected to a UDL 7
on full span so that the maximum bending stress developed in the beam is 15 MPa.
Neglecting its self weight calculate the value of UDL.
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A T-section having flange 60x20 mm and web 20x60 mm is subjected to shear
force of 50 kN. Calculate shear stress values across the section and draw its
variation diagram. Take depth of NA =30 mm from top and Ixx = 1.36x10° mm*.
Find the force in each member of the truss as shown in figure-5.

OR
A 4 m long simply supported beam 200x360 mm in section is subjected to a UDL
of' 40 kN/m on full span and a central point load of 50 kN. Calculate the maximum
shear stress developed and sketch its variation along the depth of the beam.
Drawing neat sketches, classify different types of trusses according to span.
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