Seat No.:

DIPLOMA ENGINEERING - SEMESTER - IVe EXAMINATION - WINTER 2016

Subject Code: 345003

Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: STRUCTURE II

Time: 2:30 PM TO 5:00 PM

Instructions:

Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Each question carry equal marks (14 marks)

Take value of Young’s Modulus E = 2 x 10° N/mm?, wherever needed.
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Define the following terms:

1. Stress 4. Modular ratio
2. Strain 5. Young’s modulus
3. Elasticity 6. Poisson’s ratio
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An M.S. bar of 200 mm? cross-sectional area is subjected to axial forces as
shown in figure: 1. Find total elongation of the bar.
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Draw the sketches of four end conditions of column and give the formula for
crippling load for each condition.
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A column 3 m long is made of hollow cylinder having external diameter as 60
mm and internal diameter as 50 mm. The column is fixed at its both ends.
Find Euler’s crippling load.
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OR
A 300 mm @ concrete column is reinforced with 6 bars of 20 mm @ mild
steel. This composite section is subjected to axial compressive load of 600 kN.
If a modular ratio for steel and concrete is 15, then find stress developed in
each material.
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Define:
1. Shear force
2. Bending moment
3. Point of contraflexure
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Draw S.F. and B.M. diagram for the beam shown in figure: 2.
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OR
Draw S.F. and B.M. diagram for a simply supported beam of span ‘I’ carrying
central point load “W” kN.
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Draw S.F. and B.M. diagram for the beam shown in figure: 3.
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1. State the assumptions made in theory of pure bending.
2. State the bending equation.
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A simply supported steel beam of 5 m length and having a rectangular section
200 mm wide and 300 mm deep is subjected to 10 kN/m UDL over the entire
span and a central point load of 30 kN. Calculate the maximum bending
stress.
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OR
Draw shear stress diagrams for following sections:
1. Rectangular
2. Circular

2/4

09

06

0s

08
(0] 4

07

07

09
09

05
02

ou
oR
09

09

08



Ud. ¥

Q.5

ud. v

Q.5

us. v

(b)

(a)

(b)

(b)

3. I-section
4. T-section
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A 2 m long cantilever beam carries UDL of 10 kN/m on entire length. If
maximum bending stress in the beam is 200 MPa, then find diameter of
circular section for the beam.

R Hlerell coue uRtadl As dodlcllar ofliefl unaL douss U 10
kN/m oll UDL A B. %l HetlH Aoslol el (1 200 MPa 8l AL
oflitoll aduusix wsDE cauly .

Write equations for slope and deflection with sketches for following cases:
1. Simply supported beam with point load at centre
2. Simply supported beam with UDL on whole span
3. Cantilever beam with point load at free end
4. Cantilever beam with UDL on whole span
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A 2 m long cantilever beam is having 100 mm width and 200 mm depth,
carrying point load at free end. If deflection at free end is 6 mm, calculate
point load at free end.
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OR
A cantilever beam 120 mm x 200 mm is 2.5 m long. What UDL should the
beam carry to produce a deflection of 5 mm at free end?
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A simply supported beam of 4 m span having a rectangular section of 150 mm

x 300 mm is subjected to 50 kN/m UDL over the entire span. Find the
maximum slope and deflection of the beam.
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************

A B C D
10 kN 40 kN
40 kKN <— %O eO —>70 kN
— iTm ~——2m— 1m =
figure:1
40 kN 20 kN/m 40 kN
A B
C IF
— 2m 6 m - 2m [~
figure: 2
20 kN/m 10 kN
A B
— 3m -—

figure: 3

4/4



