
INTRODUCTION TO COASTAL HYDRAULICS 
Solved Problems 1 

 
1  a) A wave with a period of T = 10s propagates from deep water. Calculate the 
wave celerity (C0) and the wave length (L0) of this wave. 
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b) What are the celerity and length of the same wave when it has 

propagated into 40 m depth? (L40,C40=? ). 
 
This problem can be solved in three different ways.  
1st Method :  
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c) What should be the water depth if the wave is shallow water wave? 
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2 a) A wave with a period of T = 10s and a height of H = 2 m propagates from 
deep water. Calculate the wave energy (=1000 kg/m3). 
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b) Calculate the energy flux. 
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3) A wave with a period of T = 10s and a height of H = 2 m propagates from deep 
water into shallow water. Calculate the wave profile. Draw the wave profile for 
x=0 and for the time intervals at 1.25t s .  
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4)  If fhe wave profile is given by  2cos 0.13 1.03x t   

a) Determine the wave height, wave length, wave period and water depth. 
b)  (x=100m, t=15s) = ? 
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5) A wave with a period of T = 10 s and a height of H = 2 m propagates into a 
depth of d = 100 m. 
a) at Still Water Level (SWL), 
b) at z = -20 m,                               max maxu ,w , A, B ?  

c) at bottom (z = -100m) 
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b) z=-d, At the bottom in deep water 
u w 0

A B 0

 
 

 

 
6 a) In deep water a wave has a height of 2 m and a period of 10 s. The wave 
moves into a water depth of 10 m. Calculate the wave height at the new depth. 
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b) What are the maximum orbital particle velocities at the bottom of the same 
wave at 10 m depth? 
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7) In deep water a wave has a height of 2 m and a period of 11 s. The wave 
moves into a water depth of 2 m. Calculate the energy flux at the new depth.  
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8) A wave with a period of T = 6 s and a height of H = 4 m propagates into a 
nearshore depth of d = 10 m. Determine the total pressure under the wave crest 
at z=-5 m. 
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9) In deep water a wave has a height of 1.5 m and a period of 8 s. 

a) What are the celerity, length and height of the wave at 5 m depth? 
( 5 5 5H ,C ,L ? ). Is this wave propagating in the deep, shallow or 

intermediate water? 
b) In deep water, determine the horizontal orbital particle velocity at a depth 

of 2 m below the surface when x=100 m and t=2 s. 
c) At a depth of d = 5 m, determine the horizontal orbital particle velocity at 

a depth of 2 m below the surface when x=100 m and t=2 s. 
d) Same wave is propagating through straight and parallel bottom contours 

at an angle of 30o from deep water to a depth of 5 m. Calculate the wave 
height and angle at 8 m depth. ( 5 5 H ? , ? ) 
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10) A wave in water 20 m deep has a period of T= 8 sec, a height of H20=2 m and 
an incident wave angle of α20=18o. Calculate the wave height at d=7 m.  
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