Water Wave Mechanics (’14 Spring)

Final Exam (2 hours)

1. (30) A rectangular barge with 5-m width and 3-m draft is heaving (moving vertically) in shallow water of 5-m depth with 1-m stroke and 15-s period. 
(a) Estimate the height of the waves generated by this motion if the barge is infinitely long.

(b) If the barge length is 50 m, estimate the height of the waves generated by this motion at 100-m in the direction of barge width from a corner of the barge. Neglect the waves generated along the width of the barge.
2. (20) Analysis of a wave record assumes the condition of stationarity. Hence, it is usual to record waves for relatively short time durations (10 to 20 minutes). A longer record would not be stationary because wind and water level variations would change the waves. Thus it is usual to record, for example, 15 minutes every three hours. It is subsequently assumed that the 15-min record is representative of the complete 3-hour recording interval. Suppose the analysis of such a record yields 
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(a) Calculate the maximum wave height in the record of 15 minutes. 
(b) Calculate the maximum wave height for the 3-hour recording interval assuming that the condition of stationarity is satisfied. 
3. (20) A circular pile of diameter 
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 is subjected to the action of a two-dimensional wave traveling in the 
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 direction as shown below. Since forces are perpendicular to the pile axis, it is reasonable to calculate forces by Eq. (8.32) in text using components of velocity and acceleration perpendicular to the pile. A pile with diameter 
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1.25 m at an angle of 45 degrees with the 
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-axis in the 
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 plane is acted upon by a design wave with height 
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10.0 m and period 
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12 s in a depth 
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26 m. Calculate the maximum inertia force in the 
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direction per unit length on the pile 9.0 m below the SWL (
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m).
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4. (30) A wave is propagating over an infinitely deep mud layer, with 
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 are the densities of sea water and mud, respectively. The constant water depth over the mud layer is 4.6 m and the wave period is 8 s. If the incident wave height is 5 m and the interfacial wave mode (i.e., Eq. (9.66) in text) is dominant, calculate the wave height after the wave propagates 1 km. Consider only the damping in the mud layer. Use 
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. Hint: See Examples 9.1 and 9.3 in text and the energy dissipation rate given by Eq. (9.73). 
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