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Question 1: Wave Propagation (10 marks)

Briefly discuss the influence of water depth on wave characteristics (5 marks).

Given a wave with a period T = 8 sec, ina water depthd = 15m, and a height

H = 5.5 m.Find the local horizontal and vertical velocities at an elevation z = —5 m
below the SWL when 8 = 60° (5 marks).

Question 2: Wave Transformation (10 marks)

Discuss the wave Dispersion process (4 marks).

A deep water wave has a period of 8.5 seconds and a height of 5 m and is travelling at
45° to the shoreline over a sandy seabed of bed slope 1 in 100. Assuming that the
seabed contours are parallel, find the height, depth, celerity and angle of the wave
when it breaks (6 marks).

Question 3: Irregular Waves (10 marks)

Short term wave statistics can be analyse using Time Domain analysis and Freque‘ncy
Domain analysis. Clearly differentiate the two methods (4 marks).

Calculate the significant wave height and zero up crossing period using the SMB method
(with and without the SPM modification) for a fetch length of 5 km and a wind speed of
Ujp = 10 m/s(6 marks).

Question 4: Wave Forces (10 marks)

Briefly discuss the effects of seabed friction on waves (4 marks).

A vertical cylindrical pile having a diameter of 0.4 m is installed in water that is 10 m
deep. For an incident wave having a height of 2 m and a period of 8 s, determine the
horizontal force experienced by the pile, per unit length, at mean water level at:
The peak of the waves (3 marks).

The trough of the waves (3 marks)

Note: The kinematic viscosity of seawater may be taken as 1.5 x 10-6 m’s™* and the density as
1028 kg/m>.

Question 5: Tides (10 marks)

Briefly discuss Neap and Spring Tides (4 marks).

Given the mass of the Earth as 5.98 X 10 2* kg, the mass of the moon as 7.35 X

1022 kg, the major semi-axis of the lunar orbit around the Earth, is 3.84 x 108 m, and
the mean radius of the Earth, is 6.37 X 10° m. Calculate the maximum magnitude of



the effect of the tide-generating forces on the Earth due to the Earth-Moon and Earth-
Sun systems (6 marks).

Question 6: Sediment Transport {10 marks)

. Briefly discuss Bed load Transport and Suspended load Transport (4 marks).

. Given a particle of grain size D5y = 0.4 mm in sea water with density p = 1027 kg/m?3
such that the sediment density p; = 2650 kg/m?® and kinematic viscosity v = 1.36 %
107®m?/s. If the skin friction shear stress and shear velocity are 4.875 N/m?and

0.069 m/s respectively.

Calculate the Tidal current bed load sediment transport rate (6 marks).
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Table 1: Recommended design values for CD and CM.

Reynolds number Gy Reynolds number L
R<25x 10° 20 R< 108 12
Lx 1P <RSI0 C=15-R5x 1) 1P R<4x 108 12<C< 06
R>5x 1 C=15 R>4xI0° G = 0607
Table 2: Functions of d /L for increments of d /L,
d/Lg d/L 2nd K
L
0.01 0.040 0.253 0.968
0.028 0.069 0.432 0.9130
0.034 0.076 0.479 0.895
0.150 0.183 1.152 0.575
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Figure 1: Variation of Waves celerity and angle with depth.
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