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1. Consider the L-shaped breakwater protecting a harbor region 6m deep, as shown in 

the following figure. A record of incident waves is shown in the table below. Which 

wave condition results in the highest wave at point X behind the breakwater? 

          [30%] 

360m 200m 

 
No: iH (m) T (sec) α  (deg) 

1 2 54.4 60 

2 3 27.3 45 

3 3.5 11.2 90 

4 4.5 6.1 105 

 

 

 

 

 

α 

X

shoreline

210m 

30m 
harbor

Incident wave 
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2. A 2.4m high wave with a period of 8 sec in deep water is propagating toward the 

shore without refracting. A water particle velocity of 0.25 m/s on the bottom is 

required to initiate movement of the seabed particles. At what water depth the 

particles at the seabed will start moving as the wave shoals?   [20%] 
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3. The bottom profile at a project site on Al-Batinah coast is shown as follows. If a 

tsunami wave with height 2m and period 30minutes reaches Station A at 7:00 a.m.  

 

(a) What time will it arrive at Station B?     [5%]  

(b) What will be the tsunami height at Station B?.     [10%] 
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10km 15km 
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Shoreline 

Station B 
Station A 
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4. If the significant wave height in a wave record is 4m and the significant wave 

period is 7.5 sec. Using the properties of Raleigh distribution answer the following: 

(a) How many waves would be smaller than 5m height in a 30 minute long wave 

record?         [10%] 

(b) Estimate the average wave height for this record?   [2%] 

(c) Estimate the maximum wave height in a wave record of 1 hour duration?  

         [3%] 
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5. The head of a rubble mound breakwater is to be constructed at Sohar port with a 

face slope of 1:2. The design water depth at this location is 7 m and the bottom slope 

fronting the structure is 1:30. The deep water significant wave height is 4m and a 

significant period of 8 sec.  

(a) What weight tetrapod armor units (specific gravity=2.4) are required for the head 

of breakwater? Note: Check if the waves are breaking or nonbreaking. [10%] 

(b) What should be the crest width according to specifications?  [5%] 

(c) What will be the armor unit placement density?    [5%]  
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The following formulae and graphs are provided. 
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