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

1. Analyse the continuous beam with an overhang shown in the figure below, using
Flexibility method and draw the bending moment diagram.

(You may use Table-1 to determine flexibility coefficients)
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2. Analyse the frame shown in the figure below using Stiffness method.

Neglect axial deformation. (EI = Constant).
(You may use Table-1 to determine stiffness coefficients)
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The stress tensor at a point with reference to axes Xx,y,z is given by
4 1 2

o,=|1 6 0|MPa.
2 0 8 _
Show that by transformation of the axes by 45° about the z axis, the new stress ’
6 1 42

components are givenby o', = 1 4 —+2|MPa

V2 =2 8

Show that after the above transformation of axes, the stress invariants remain
unchanged.

5
Show that ¢ = %[Lzys -x*y’ + %—i‘ + Bx* + Cx>y + Dy’ is a possible stress

function.

Find expressions for 6y, oy and oy,.

If this stress function gives solution to the problem of a beam, simply supported
at the ends and loaded with a udl of intensity g per unit area, determine the
constants A, B, C and D.
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5. (a) A fixed beam of span 6.0m carries a udl of 60 kN/m on the right hand 4.5m as
shown in the figure below. If the load factor is 2.0, locate the positions of the
plastic hinges and determine the plastic moment M,
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(b) A fixed beam of constant section carries two point loads as shown in the figure
below. Calculate the collapse load for the beam, if the plastic moment is M,
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6. The portal frame shown in the figure below is of uniform section throughout. The

loads shown are ultimate loads. Using Plastic Analysis, determine the Plastic
Moment Capacity of the frame Mp
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A vertical cylindrical tank of height h, radius r and thickness t is fixed at the
bottom. If the tank is filled to the top with a liquid of unit weight p, using
Membrane Theory show that the stress resultants of the cylindrical shell are given
by;

N, =rpg(h~x) _ , .

N, =0 | |

N, =0

Governing equations for an axisymmetrical cylindrical shell are given by;
aN, 10N,

ox r O¢

8. An isotropic circular plate with radius a is carrying a udl g, and is supported on a
column at its center as shown in the figure below.

’ i q, Show that the deflection of the
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plate is given by;

L a —p

a
|
i

4
p < Do 7+ 3v
64D | 1+v

(1—p2)+ ,02(1—;72 +810gp)}

.
Deflected configuration where p = .

Hint: Consider the given
problem as a superposition of two
separate problems as shown in

; the figures below.
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Table 1

Formulas for Beams
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