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

1. Analyse the continuous beam shown below, using flexibility method, for
(a) a uniformly distributed load of intensity q on all spans
{(b) a unit downward movement of support B
and draw the bending moment diagram.
The beam has a constant flexural rigidity EL
{You may use Table-1 to determine flexibility coefficients)
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2. The plane frame shown in consists of rigidly connected members of constant
flexural rigidity El. Analyse the frame using displacement method.
Neglect axial deformation.
(You may use Table-1 to determine stiffness coefficients)
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3.

W

The components of stress at a point in a body are csx-= 0;0,=300;0,=100;
Ty = Te™ 0 Ty = 100v3 N/m?.

Determine ;
(a) the stress invariants
(b)  the principal stresses ‘
(c) the direction cosines of the principal planes

Show that ¢ = %[xz (y3 —3¢iy+2¢° )— %_]}3(592 - 202)} is a stress function.
o

Determine the stress components Gy, 6y and Oyy.
Find whiat problem it solves when applied to the region included iny =1 ¢, x =0,

on the side x positive.
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A conical tank with semi-cone angle @ and height h is filled with a liquid of
specific weight y. Show that the stress resultants are given by
_ y(h-y)yTana

Nﬂ
Cosc
2
wilh—= y)yTana
N, = 2

2Cosa
Also show that the maximum Ngis when y = d/2 and maximum N is at y = 3d/4.

Determine Ng™™* and Ng"™ ™.

Membrane solution for shells of revolution is given by;
Ny Mo _

Rz RE P,

[}




6. A circular plate of radius a is carrying a concentratéd load P at the centre.
Assuming that the edge of the plate is built-in, show that the deflection of the
plate is given by; :

Pr’ r P |
= Log —+ (a P )
8D a 16xD

w

Hence determine the maximum deflection of the plate.
Also find the moment M, at built-in edge.

7. Analyse the rigid frame shown below using plastic method of analysis and
determine the Plastic Moment M, for a load factor of 1.8.
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8. (&) Determine the collapse load for the fixed beam shown in the figure below, if

the Plastic Moment Capacity of the beam is Mp.
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(b) Determine the ultimate load for the propped cantilever shown in the figure
below, if the Plastic Moment Capacity of the beam is Mp,
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Table 1 ' Formulas for Beams

Structure Shear .“ Moment C j Slope W Deflection 4
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Tablel - Formulas for Beams
Structure | Shear ” Moment Cj | Slope T\E Deflection |'
Cantilever Beam
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