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GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-I11 « EXAMINATION - SUMMER -« 2015

Subject Code: 3330604 Date: 11-05-2014
Subject Name: Structural Mechanics
Time: 02:30 pm - 05:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.
Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.
English version is authentic.
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Q.1 Answer any seven out of ten.

1.  Explain stress and strain.

A steel bar 1.5m long and 12mm in diameter is subjected to an axial tensile

force of 30KN.Find stress, strain. Take E=2 x 10° N/mm?°.

Explain (i) section modulus (ii) radius of gyration.

Define (i) shear force (ii) bending moment

Explain sign conventions for sagging moment and hogging moment

Define (i) point of contra flexure (if) moment of resistance

Give formula for maximum B.M. for(i) simply supported beam with central

point load (ii) cantilever beam with point load at free end.

8.  Draw shear — stress distribution diagram for (i) rectangular section (ii) circular
section.

9.  Explain short column and long column .

10. Give difference between strut and column.
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Q.2 (a) Define (i) modulus of elasticity (ii) composite section (iii) strain energy.
OR

(a) Define (i) poisson’s ratio (ii) modulus of rigidity (iii) linear strain.

(b) AnR.C.C. column 300mm x 300mm in size is provided with 8 numbers of
12mm diameter steel bars. If permissible stress in concrete and steel is
5N/mm? and 190N/mm? respectively ,calculate load carrying capacity of the
column.

OR

(b) A steel bar 400mm long,20mm wide and 10mm thick is subjected to a tensile
load of 200 kn. Find change in length and width of the bar. Take
E =2 x10°N/mm? and poisson’s ratio 0.35.

(c) Explain parallel axis and perpendicular theorem.

OR
(c) Find moment of inertia about Ixx for the section as shown in figure .1
(d) Explain relationship between shear force and bending moment.

OR
(d)  Find moment of inertia about Ixx for the section as shown in figure .2

Q.3 (a) Explain different types of loads with sketch.
OR
(@) Explain any 3 types of beams.
(b) Draw shear force and bending moment diagram for cantilever beam shown in
figure.3
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OR
A simply supported beam has span of 4m and 250mm x 400mm cross

section. It carries a U.D.L.of 20Kn/m on entire span. Find maximum bending

stress in beam.
Explain different types of supports with sketch.

OR
Explain determinate and indeterminate beam with 2 examples for each.
Draw shear force and bending moment diagram for simply supported beam
shown in figure.4

OR
State assumptions in theory of pure bending.

Distinguish between beam and truss.

OR
Write brief note on limitations of Euler’s formula.
State types of trusses ( as per stability).

OR
A hollow circular cast iron column having external diameter 125mm and
internal diameter 100mm is fixed at both ends. Length of column is 4m.
Calculate Euler’s buckling load for the column.Take E =0.14
x10°N/mm?.Fc=500N/mm? and alpha= 1/1600.
Using method of joints,find forces in all the members of the frame shown in
figure.5

State the formula for effective length of column for different end conditions.

Draw components of roof truss.
Explain equation for shear stress and average shear stress in beam.
Explain difference between linear strain and lateral strain.
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