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[Three Hours]
[Answer all questions, each questicn carries 12 marks]

Q1.

Q2.

a)

a)
b)

What are the similarities and differences in the positive and negative yield
lines?

[2 Marks]
Discuss how you establish above yield lines in a reinforced concrete slab?

[2 Marks]
Orthotropically reinforced rectangular slab shown in Figure Q1 is continuous
over all four sides. The ultimate positive moment and negative moment of the
slab are m and m’ (per unit length), respectively. Show that the ultimate
uniformly distributed load that can be carried by the slab for the given yield
line pattern is

; 2
L’ tan® 6 L ) a

[8 Marks]

What is the load resistance mechanism of a plate element?

[2 Marks]
A thin rectangular plate having a size of b in X direction and 2bin Y direction is
simply supported along all four edges. The plate carries a vertically downward
load of intensity g(x, y), which varies in the X and Y directions as given by
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where g, is the intensity of the load at the centre of the plate.

i)  Assume a trail solution for displacement and show that the trail solution
satisfies the relevant displacement and boundary conditions.

if)  Determine deflection of the plate. Hence, determine bending moments
and shear forces.

Governing equation and the equations for bending moments and shear forces (with usual
notations and sign convention) are given by
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* [10 Marks]
Q3. a) What are the applications of circular plates?
[2 Marks]

b) Acircular plate of diameter d with a concentric hole of diameter dpis fixed along
the inner boundary and free along the outer boundary. The plate material has a
poison ratio of 0.2. The plate is used to be resisted a uniformly distributed

vertically downward load of g per unit area. For a value 7 2
A

i) Obtain a quick estimation of the bending moment at the fixed edge,
considering a radial strip as a beam with the loading and end connection
as in the plate.

1) Determine the exact radial moment at the fixed edge.

iii) Discuss suitability of the solution determined in Part b(i) and Part b(ii) for
the design purpose.

Governing equation and the equation for the radial moment of circular plate (with usual
notations and sign convention) are given by
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where
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[10 Marks]

Q4. a) Show that the membrane stresses in a spherical shell (with usual notations and
sign convention) are given by
_14’&:3 Rrrs*nNaCOS¢+2(;%Q=O
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[6 Marks]
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Q5.

b)

a)

b)

Determine the stress resultants in the spherical dome structure shown in Figure
Q4.

[6 Marks]

Discuss the applications of conical shell structure, specifying its structural
advantages.

[3 Marks]
A conical lantern shell with the upper ring beam and the lower ring beam is
shown in Figure Q5. The shell structure is carrying a vertical line load of PR per
unit length at the upper ring beam level and a uniform live load of p applied as
shown in the Figure Q5.

(i) Determine the membrane stresses caused by above loading.
(ii)  Compute the forces developed at the upper and lower horizontal
ring beams.
[9 Marks]

The membrane stresses in a conical shell (with usual notations and sign convention) are

given by
N,=P S tana

N, =T:'—I(P' S tana - P, S)ds
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