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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER-III « EXAMINATION — SUMMER - 2014

Subject Code: 330603 Date: 19-06-2014
Subject Name: Mechanics of Structure - |
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. Each question carry equal marks (14 marks)
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1. A M.S. square bar of 20mm side is 800mm long. It is subjected to an axial
tensile force of 120Kn. Find stress, change in length and strain produced in
the section if Modulus of Elasticity for M.S. is Es = 2 x 10° N /mm?

2. A M.S. circular bar 1600mm long and 12mm in diameter is subjected to an
axial tensile force of 82KN. The increase in length is 5.8mm and decrease in
diameter is 0.013mm. Find the values of Modulus of Elasticity and Poisson’s
Ratio

1. Explain: (a) Stress — Strain curve for M.S. bar under tension test

2. Find change in length of a given steel bar in Fig No.1 E = 2.1 x 10°> N/mm?

1. Define: (a). Poisson’s Ratio (b). Strain Energy (c). Bulk Modulus
2. A mild steel bar 3.2m long and 20mm in diameter is fixed between two
rigid walls at a temp. 25° C. It is heated up to a temp. of 115° C. Find
magnitude and nature of force developed in the section if Es = 2 x 10°
N/mm?®and a =12 x 10%/° C
1. Define: (a) Hook’s law (b) Modulus of Rigidity (c) Impact load
2. A bar of 20mm diameter and 2.0m long is subjected to an axial compressive
force of 60Kn. Find the stress produced in the bar if the force is applied
suddenly. Find the strain energy stored in the bar material if E = 2 x 10°
N/mm?.
OR
A circular R.C.C. column of 230mm diameter is reinforced with 6 Mild steel
bars of 10mm diameter. It is subjected to an axial compressive load of
600KN. Find stress developed in each material if Es = 2.0 x 10° N/mm? and E;
= 0.15 x 10° N/mn?’.

1. Define S.F. and B.M
2. Explain Hogging and Sagging Bending moment.
Draw S.F. and B.M. diagram for the beam subjected to loads as shown in fig
No.2. Also find maximum B.M. and point of contra flexure if any.

OR
Draw S.F. and B.M. diagram for the beam subjected to loads as shown in fig
No.3.
Draw S.F. and B.M. diagram for the beam subjected to loads as shown in fig
No.4. Also find maximum B.M.

1. Draw Shear stress distribution curve for the following sections.

(@) I - Section (b) Circular (c) T — Section

2. A Circular section of diameter 120mm used as a Simply supported beam of
5m span carrying 240Kn central point load. Find maximum shear stress and
draw stress distribution curve.
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A circular wooden beam is simply supported over a span of 4m which is
subjected to a U.D.L. of 60Kn/m on all over span. Determine its diameter if
maximum bending stress in compression or tension may not exceed 100
N/mm?. Draw Bending stress diagram also.

OR
A rectangular section of size 100mm x 300mm used as a beam is subjected to
a shear force of 400Kn. Determine maximum shear stress in the section. Also
find the shear stress at a layer 90mm above the neutral axis. Draw shear stress
distribution curve.
A rectangular beam section of size 150mm x 250mm is used as a cantilever
beam of 2.0m subjected to U.D.L of 15Kn/ m on all over span. Determine the
maximum bending stress and draw bending stress diagram.

1. Parallel axis and Perpendicular axis Theorem
2. Give the formulae to find Moment of Inertia @ X-X and Y-Y axis passing
through C.G. for the following sections.
(a) Rectangular (b) Hollow Circular (c) Square
Find forces in the members of a given frame in Fig. No.5.by using method of
joint.

OR
Find Moment of Inertia in (cm”) of a given section in Fig. No.6. about line
AB.
Find forces in the members of a given frame in Fig. No.5. by using Graphical
method.
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FIG.NO.3 B
Q.No.3(a) OR
A 3.0m
E F
12KN 16KN/m
b 12KN € 8KN
A C
‘ 3.0m 3.0m
1.50m 1 3.0m
FIG.NO.4 FIG.NO.5
Q.No.3(b) OR Q.No.5(b)&5(b) OR
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