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Answer two parts in two answer scripts
Part 1 (60Marks)

Answer any three questions.

2

How the probability density function is developed from the time-amplitude
record of a wave data? What is a cumulative distribution function? Define
weak and strong stationary and ergodic processes. Correlate the
autocorrelation function and spectral density function of any random process.

' 3+2+5+10=20
Correlate harmonic response function to impulse response function. Develop a
transfer function relating wave elevation 7?) to wave-generated force on the
deck of a 3-legged jack-up offshore platform where the inertia regime governs.
Use

i=-, C?Shkdsina)t. 10+10=20
2 sinh &d

Explain and establish Parseval’s theorem. Relate Spectral density function to
variance. Correlate autocorrelation function for force, to that of structural
response, 10+10=20

Using Rayleigh’s method deduce the following relation, to find natural
frequency of a 3-legged Jjack-up offshore rig with deck slab of mass ma, length
of legs, /, and depth of sea, d, while other variables have usual meanings:
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PART — Ii No-
Question
1.A) | Write short note (ANY ONE)
i. ! Endurance strength. 5
" resumotions of linear wave theory.
E: . “rove that water particle moves in an elliptic orbit. Show the nature of the orbit for
| a) shatlow water condition,
. 1 b} intermediate water condition and 15
| i ¢} deep water condition
| Fora given velocity potential ¢ = a—gwsos—mg—ﬁcos(kx —ot)
" @  cosh kd
i
| 2.A) : Explain the Dispersion Relation? 4
} B) : A single storied fixed base jack up platform made of 20mm thick steel pipes is loaded with
| maximum wave height Hmax = 3.8m with corresponding period of 7.9s. Modulus of elasticity =
l % 2.1X10% 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 is shown below. Use
! Mnricon’s equation to estimate the wave loading and find deterministic response with a time
16

irrerval of 0.01s for four cvcles using& =1.5% . Here F, is given by
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. where all terms have their usual meaning.

T sinh(272d/ )
: 3500
Sug Tz
/“_‘*-»ul m ¥ {"SWL
L~ ™~ 2 )
N SWL=q 1 \\Oy/ 7
) ! i Sm
aisy i SIL' B
P> sl \
B |




