Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION - Winter-2023

Subject Code: 4350609 Date: 08-12-2023
Subject Name: Advance Analysis of Structures
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

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 non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1 (a) Differentiate determinate and indeterminate structures giving 03
example of each.
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(b) Define skeletal structures and continuum structure stating 2 04
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(c) Give static indeterminacy and Kinetic indeterminacy for 07
continuous beam shown in Fig.1. Calculate fixed end moments,
stiffness factors and distribution factors of beam.
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(c) Give static indeterminacy and kinetic indeterminacy for portal 07
frame shown in Fig.2. Calculate fixed end moments, stiffness
factor and distribution factors of frame.
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Q.2 (a) State advantage and disadvantage of Fixed Beam. 03
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(b) A fixed beam of 6 m span carries central point load of 80 kN. 04
Find fixed end moments. Draw bending moment diagram of
beam.
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(c) A fixed beam of 6 m span carries UDL of 45 kN/m over entire 07
span along with central point load of 75 kN. Find fixed end
moments of beam. Draw shear force and bending moment
diagram of beam. Locate point of contraflexure in beam if any.
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Explain pu and p’ diagram with suitable example.
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A fixed beam of span 4.0 m span is subjected to an UDL of 30
KN/m over entire span. Find fixed end moments. Draw shear
force diagram and bending moment diagram.
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A fixed beam is as shown in Fig-3. Find fixed end moments.
Draw shear force diagram and bending moment diagram.
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Differentiate between static and dynamic analysis, its importance
and usefulness.
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Define stiffness factor. State formula for stiffness factor for a
beam when (i) far end is fixed (ii) far end is hinged (iii) far end is
continuous.
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A continuous beam is as shown in Fig.4. Draw bending moment
diagram for given beam. Use Moment Distribution Method.
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Enlist of popular structural analysis software.
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Define distribution factor. Calculate distribution factor for
continuous beam ABC shown in Fig. 4.
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A continuous beam ABCD is simply supported at A, B, C and D.
Span AB = 4m, Span BC = 6 m and Span CD =4 m. It carries
UDL of 36 kN/m on all three entire spans. Draw bending
moment diagram for given beam. Use Moment Distribution
Method.
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A Rectangular column of size 400 mm x 600 mm is subjected to
a load of 800 kN on a axis bisecting 400 mm side at an
eccentricity of 50 mm from center. Find maximum and minimum
stresses in the section.
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Explain core or kernel of the section. Draw core or kernel for
square, rectangular and circular section.

WISDesll SIR WUl seld UMl URAU, GHARY A4
AULSR WLISAE HI2 SR €121,

A rectangular column section 300 mm x 400 mm is subjected to
an eccentric compressive load of 600 kKN at one of its corners.
Find stresses induced at each corner and draw stress distribution
diagram for section.
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Explain in brief various structural analysis methods and also
provide suitability of method for computer programming.
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State and explain stability conditions for a retaining wall.
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A masonry trapezoidal dam is 10 m high, 1.2 m wide at top and
4.8 m wide at bottom. Dam retains water up to 8 m height on its
vertical face. Determine maximum and minimum resultant
stresses at the base. Take density if masonry = 20 kN/m?3 and
density of water = 10 kN/mé. _
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Explain principal planes and principal stresses.
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At a point in a strained material, a tensile stress of 120 N/mm?> &
a compressive stress of 80 N/mm? are acting along two mutually
perpendicular planes. Find normal stress, tangential stress and
resultant stress along a plane inclined at 30° with the axis of 120
N/mm2 stress. Also find maximum shear stress. Use analytical
method
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A strained body is as shown in Fig.5. Determine principle
stresses and principle planes by Analytical method.

w1sld oi-uni e21(dd [AsIRd uslel HIZ Y YHAE) A

Yu Yldealsfl aQld3l s2.
OR
State properties of Mohr’s circle.
HlsR ddusil dlel(@isdl o).
Solve above problem Q.5 (b) by Mohr’s circle (graphical)
method.
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Solve above problem Q.5 (c¢) by Mohr’s circle (graphical)
method.
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Fig.1 Q.1 (c)
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Fig. 4 Q.3(c) & Q.3(b) OR
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Fig.5Q.5(c) & Q.5(c)OR
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