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Question PART - "
1.i. | From Airy’s linear wave theory derive the velocity potential .
ii. | Explain the term Endurance strength. Name the factors on which the endurance 10
strength of a material depends. ' 6
iii. | Explain Miner's law for cumulative damage.
iv. | What is dispersion relation? Explain. ’ 4
5

2.i. | Explain working principle of Tension Leg Platform.
ii. | Explain Morison Equation. In this context define drag force and inertia force. 4
iii. | Find the wave force (Drag force, Inertia force and Maximum Total force) on a pile at | 4
water depth 0.2d and 0.8d respectively. Given D=dia of pile = 0.8m, T=wave period
= 8s, H= wave height = 1.5m, d=water depth = 30m. Take Cm=1.25, Cq = 1.85.
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A single storied fixed base jack up platform made of 22mm thick steel pipes is loaded
with maximum wave height Hmax = 4.2m with corresponding period of 9.50s.
Modulus of elasticity = 2.1 X 10 kg/cm?, unit weight for steel is 7.83t/m>, and that of
seawater is 1.03 t/m>. Add upper quarter of the column mass with deck mass. The
structure and sea level are shown below. Use Morison’s equation to estimate the

wave loading and find deterministic response with a time interval of 0.01s for four

cycles using &£ =1.5% . Here F, is given by
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Part II: (40 Marks)

Answer all questions. Each question carries 10 marks. All expressions hold their usual
meanings.

1. Correlate a continuous random variable, u(t), and its Fourier transform, U (w).
2. Correlate Ry, (1) and Sy (w).

co ~
3. Deduce Parseval’s theorem and show fo Syu(w)dw = ¢ for a zero-mean

random process.

. . N . , H coshk(z+d) .
4, Deduce the transfer function |G (w)| using . = — sz m(k—d—).sm wt.
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