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GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER - IV « EXAMINATION - WINTER 2012

Subject code: 345003 Date: 27/12/2012
Subject Name: Structure - 11
Time: 02.30 pm - 05.00 pm Total Marks: 70

Instructions:
1. Attempt any five questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.

Q.1 (@) Multiple choice questions 07
1.Within elastic limit in a loaded material, stress is
a)inversely proportional to strain b) directly proportional to strain
c)equal to strain d)none of the above
2.The ratio of normal stress of each face of a cube to volumetric
strain is called
a)Poisson’s ratio b)bulk modulus c)modulus of rigidity d)modulus of
elasticity
3.If a beam is supported on more than two supports ,it is called a
a)built in beam b) continuous support ¢) simply supported
d)encastered beam
4.A simply supported beam of span (I) carries a point load W at the
center of the beam, The bending moment diagram will be a
a)parabola with maximum ordinate at the center of the beam b)
parabola with maximum ordinate at the end of the beam c)triangle
with maximum ordinate at the center of the beam d)triangle with
maximum ordinate at the end of the beam
5.A simply supported beam carries u.d.l.w/unit run over the whole
span | .The S.F. at the center is
a)wl/2 b)wl’/8 c) wl/4 d) zero
6.A simply supported beam of span (l) carries a point load W at the
center .The downward deflection at the center will be
a)WI®/BEI b)WI®/3EI c)5WI*/384E1 d)WI*/48E]I
7.The bending stress at the neutral axis in rectangular section of
beam is
a) Zero b) maximum c¢) minimum d) none of the above.

(b)  Fill in the blanks. 07
1. In a simply supported beam, when the S.F. changes its sign or
becomes zero, the B.M. becomes ----------------------- .
2Column is a vertical member of a structure which carries axial -----

3. The ratio of length of column to its minimum radius of gyration is
called----------mnmmmmmmmmean _

4.In the overhang beam ,the point at which B.M. becomes zero is
called -----------mnm---

6A simply supported beam of span | carries u.d.l. w/unit run ,the
value of maximum B.M. is --------------------
7The ratio of lateral strain to linear strain is called----------------------
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A brass bar having cross-sectional area 1000mm? ,is subjected to

axial forces as shown in fig.1 Find the total elongation of the bar.

Take E=1.05x10° N/mm?

1). Arod 150 cm long and diameter 2.0 cm is subjected to an axial

pull of 20KN.If modulus of elasticity of material of the rod is

2x10°N/mm?.Determine 1)the stress 2) the strain 3) the elongation.

2).Distinguish between modulus of elasticity and modulus of rigidity
OR

1). Find the minimum diameter of a steel wire ,which is used to raise

a load of 400N if the stress in the rod is not to exceed 95MN/m?,

2). Distinguish between direct stress and shear stress.

A tensile test was conducted on a mild steel bar .The following data
were obtained.
1.diameter of steel bar=3cm 2.gauge length of the bar=20cm 3.load
at elastic limit =250KN 4.extension at load of 150 KN=0.21mm
5. Maximum load =380KN 6. Total extension=60mm 7.diameter of
the rod at the failure=2.25cm
Find 1). Young’s modulus 2). The stress at elastic limit 3).total %
elongation 4.total % decrease in area.
Draw the shear force and bending moment diagram for a cantilever
beam of span I carrying u.d.l.w/unit run for the whole span.

OR
Draw the shear force and bending moment diagram for a simply
supported beam of span | carrying u.d.l w/unit run for the whole
span and carrying apoint load W at the mid span.
i)Define the following
1. Poisson’s ratio 2.volumetric strain 3. Composite section
i) What is a point of contra flexure?

1. State the assumptions which are made in Euler’s column theory.

2. State the four types of end conditions of the column.
A strut2.50m long is 60mm in diameter .One end of the strut is fixed
while the other is hinged .Find the safe compressive load for the
member using Euler’s formula, allowing factor of safety
3.5.TakeE=2.1x10°> N/mm’

OR

Define :1. Moment of resistance 2. Section of modulus
Draw the shear stress distribution diagrams for the various uniform
sections of beam.

1. Draw a deflection diagram of a cantilever beam of length
carrying u.d.l w/unit run for a distance a from free end & also give
formula for the deflection at the free end.

2. A cast iron cantilever of length 1.5 fails when a load of 1920N is
applied at the free end .Determine the stress at failure if the section
of the cantilever is 40mmx60mm.

A steel rod of 30mm diameter is enclosed centrally in a hollow
copper tube of external diameter 5cm and internal diameter of 4cm
diameter .The composite bar is then subjected to an axial pull of
4500N .If the length of each bar is equal to 15cm,determine 1) the
stress in the rod and the tube, 2) load carried by each bar .Take

Es=2.1x10°N/mm?and Ec=1.1x10°N/mm?
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Q.5
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OR

(@) 1. State the factors affecting the deflection of the beam. 06

2. Draw the bending stress diagram for a beam of uniform I section.
3. State the types of bending moment & explain them.
4.Explain :crushing load 01

(b)  Give a detail comparison of S.F. & B.M. diagrams of beams ,when it 07

is a cantilever beam carrying u.d.l. w/unit run for the whole span
and when it is simply supported carrying u.d.l w/unit run for the
whole span.
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- | 80 KN  20KN
50 KN 10 KN
| 600mm | 1000mm | 1200 mm |
| | | |
FIG No. 1
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