Coastal Structures (’14 Fall)

Mid-Term Exam

(Open book, 2 hours)

1. (20) If the average height in a wave record is 3.5 m and the average period is 6.9 s, how many waves would exceed 4 m height in a wave record that is 30 min long? Also estimate 
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2. (30) Wind waves of 
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 m are incident at an angle of 
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 to vertical wall 
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 of length 2.5 km as shown below. The left and right sides of the wall are connected to infinitely long straight beaches. Calculate the wave height at Point 
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 using the angular spreading method, assuming that the reflection coefficients of the vertical wall and the beaches are 0.9 and 0.1, respectively.
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3. (30) You are asked to analyze the breakwater shown in Fig. 4.8 of Goda’s book, for which the pressure components (i.e. 
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) are calculated in Example 4.1 of Goda’s book. The caisson width is given as 15.0 m in Fig. 4.8. In this problem, you are asked to determine the caisson width by yourself. Assume that the densities of sea water, caisson with sand fill, and concrete cap are 1,030, 2,100, and 2,300 kg/m3, respectively. Note that 
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 are independent of the caisson width, but 
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, and the weight of the caisson are dependent of the caisson width.

(a) Estimate the condition for the caisson width 
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 corresponding to the safety factor against sliding greater than 1.2.

(b) Estimate the condition for the caisson width 
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 corresponding to the safety factor against overturning greater than 1.2.

(c) Estimate the minimum required width 
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 on the basis of (a) and (b). Estimate the corresponding bearing pressure at the toe and heel of the caisson.
4. (20) Irregular waves having a significant period and height of 10 s and 5.5 m, respectively, in deep water are propagating toward the shore without refracting. The waves run up on a Tetrapod-covered seawall having 1:1.5 slope and a toe depth of 6 m. The bottom slope is 1/30. Determine the crest elevation such that the mean rate of wave overtopping is less than 0.01 m3/m·s.
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