UNIVERSITY OF RUHUNA

Faculty of Engineering

End-Semester 6 Examination in Engineering: November 2022

Module Number: CE 6251 Module Name: Coastal Engineering

[Three Hours]
[Answer all questions, each Question carries 20 marks]

Q1. a) With the use of neat sketches where necessary, discuss the differences between
Airy wave theory and Stokes second order wave theory.

[5.0 Marks]

b) A wave front with a mean wave period of 8 s is approaching a sloping beach,
parallel to the bottom contours. The nearshore bottom contours in this area are
straight and shore parallel. If the wave height and the shoaling coefficient of
this wave front at a nearshore depth are 2.12 m and 1.06, respectively, using the
wave table in Page 4, determine the corresponding depth of propagation of the
wave front. Using the calculated depth, determine the maximum horizontal
velocity (u) and the maximum vertical acceleration (a,) components of this
wave front on the sea bed.

With usual notations,
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[10.0 Marks]

c). Using Figure Q1, deduce whether the wave front mentioned in Q1 part (b) is
breaking or not at this depth. Assume the average slope of the sea bed as 0.050.
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Figure Q1: Dimensionless breaker height and type versus bottom slope and
deep water steepness.

[5.0 Marks]
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Q2.

Q3.

Q4.

a)

a),

b)

Discuss the influence of sea bed slope on the processes of wave shoaling and
breaking.

[5.0 Marks]

A wave in a 100 m deep ocean has a period of 10 s and a height of 2.2 m and
propagates towards the nearshore without refraction and energy gain or loss.

i) Deduce the classification of this wave (deep, shallow or intermediate) at
100 m depth.

ii) Determine the wave height and the water particle velocity and pressure
at a point 5 m below the still water level under a wave crest, at a water
depth of 8 m.

iii) Using Figure QI, determine the type of breaking, and breaking wave
height of this wave front if the slope of the sea bed is 1: 10.

[15.0 Marks]

With usual notations,

Velocity potential of small amplitude wave theory

_ 9H coshk(d+z) . _

" 20 coshkd Sm(kx wt)
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2
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Unrefracted deep water wave height i";
gaTr

Pressure field p = —pgz + Bg—H[ cos(kx — wt)

=

Discuss briefly the major facilities to be provided when developing a

commercial harbour and explain how these facilities are arranged in the
sheltered area of the harbour for safe and efficient harbour operations.

[6.0 Marks]

What are the major issues associated with sand nourishment when employed as
a shore protection measure?

[7.0 Marks]
Explain briefly the management strategies adopted in the Integrated Coastal
Zone Management Programme in conserving coastal habitats in Sri Lankan
coastal zone.

[7.0 Marks]
Discuss the significance of physical modeling studies compared with the
mathematical and process oriented numerical modeling approaches.

[5.0 Marks]

Briefly discuss the importance of maintaining the same surface roughness of the
armour units in the prototype and in the model, in physical model testing of
coastal structures. How the model armor units are arranged to reduce the
contact friction?

[5.0 Marks]
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Q5.

d)

Physical model test is planned to investigate the armour layer stability of a
breakwater constructed using rock armors of density of 2665 kg/m3, each
weighing 2 tons. 1:40 stability model has been set up using scaled prototype
rock armors, in freshwater. Calculate the weight of the armor units to be used in
the model.

[10.0 Marks]

- . - . S b~ —————yal/sH
With usual notations Hudson stability number is given by [}’_a _1]W 73
Yw o

Sea water and fresh water densities are 1025 kg/m?, 1000 kg/m?3, respectively.

Figure Q5 depicts two shore parallel detached breakwaters erected in the surf
zone of a coastal environment.
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Figure Q5
Discuss the functional significance of a breakwater in a harbor design.
[5.0 Marks]

Explain the formation of Tombolo as shown in Figure Q5, due to the erection of
the breakwater.
[5.0 Marks]

Evaluate the impact of oblique wave fronts in the sediment motion in this

coastal environment.
[5.0 Marks]

Propose a remedial measure to minimize the down coast erosion shown in
Figure Q5, and appraise its suitability considering the wave directions, presence
of coastal structures and prevailing morphodynamics in this environment.

[5.0 Marks]
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