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The Paper consists of Eight (8) questions. Answer Five (5) questions

1. . Analyse the frame shown in figure Q-1 using Stiffness method of structural
analysis and draw the bending moment diagram. (20 marks)
(You may use Table-1 to determine stiffness coefficients)
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2. Analyse the continuous beam shown in figure Q-2 using Flexibility method of
structural analysis and draw the bending moment diagram. (20 marks)
(You may use Table-1 to determine flexibility coefficients)
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3.(a) What are the three main properties of stress tensor? (3 marks)

(b) The stress tensor at a point with reference to axes x,y,z is given by
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Show that by transformation of the axes by 30" about the z-axis in anti-clockwise
direction, the new stress components are given by

3982 -0299 -2232
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' . (13 marks)
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(c)  Show that after the above transformation of axes, the stress invariants remain
unchanged. : (4 marks)

4.(a)  What is understood by a plane stress problem? " (2 marks)

(b) A cantilever beam of length L and depth 2h is in a state of plane stress. The
cantilever is of unit thickness and is rigidly supported at the end x=L and is
loaded as shown in the figure Q-4.

Show that the stress function @ = Ax® + Bx’y + Cy" + D(5x°v* = %) is valid
for the beam. (3 marks)

(¢) Evaluate the constants A,B,C and D for the stress function in part (b).
(12 marks)
(d) Find expressions for 0,,0.ando .

(3 marks)
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5.(a) Explain how the criteria of equilibrium, mechanism and yield are related to the
concept of upper and lower bounds in plastic analysis. (6 marks)

| (b) Determine the value of & (a<1), the ratio of the plastic moment of the end span to

that of the center span for the continuous beam shown in figure Q-5, for the case,
when ultimate strength is realized simultaneously in all the spans.

(14 marks)
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6.(a) Compare the safety factor in elastic design with the load factor in plastic design.
(4 marks)

“(b) A plane frame with varying plastic moment capacity is shown in figure Q-6.
Sketch all possible collapse mechanisms and determine the plastic moment

capacity M.
: (12 marks)
(c) Sketch the collapse bending moment diagram, showing the principal values.
(4 marks)
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Determine the membrane stress resultants Ny,Ng and Ny, in a circular cylindrica]
section, subtending an angle 2a: at the axis, under a udl of ® per unit surface area
(similar to dead load).

- The length of the cylinder is L. The sides of the cylmder are covered by
diaphragm walls. The cylinder ic supported on edge bearis.

Assume that the origin of x coordinate is at the mid section of the cylinder.

(20 marks)

The governing equatio.ns for a cylindrical shell are given by;
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An i-»so‘tropi'c réétangﬁiar-thin plate OABC shown in figure Q-8 is simply
supported in all four edges. The plate is loaded with a point load P. Show that the
lateral deﬂection of the plate is given by
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(16 marks)
Find the maximum deflection of the plate when the load P acts in the center.
’ (4 marks)
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Table 1 ’ Formulas for Beams
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