
Wave Interaction with a Pile-
Supported Breakwater



Rubble Mound Breakwater

• Inner layer stone
• Outer layer large 

shaped concrete
• Sloped for stability



Pile- Supported Breakwater

• Much smaller 
footprint

• Allow water ,fish and 
sediment to past



Kriebel’s Experiment

• Tested reflection, 
transmission and wave 
force.

• Purpose to prove existing 
theory for vertical barriers 
is inaccurate

• Uses Eigenfunction Method



Theoretical Background
d = 2.4m

k = 2p/L

L ranges 
from 1-9m



Dismantling previous breakwater

• Dismantled 
previous 
breakwater.

• Used by Kriebel
• Was able to reuse 

most of the wood



Design of Model

• 6X6 Timber Pillars
• 10’  Long
• Cut to size using table 

saw
• Deigned pile supports 

outside of frame



Tools Used

• Table Saw
• Power Drills
• 3-1/2”  & 1-5/8”  

decking screws
• Vertical saw





Dropping Piles into Frame

• Used fork lift with 
large boom

• Series of cables and 
ropes to support 
piles



QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.



Changing Beach Profile

• Keep original 1:12 
slope

• Design flat section 
• 2.75’  above floor
• Acts as false floor



Experimental setup

Gage 1- 8.32 m                 gage 4- 8.04 m

Gage 2- 7.1 m

Gage 3- 6.49 m

Wg 1 23

1:6

1:122.4m

37.61m

Wg 4
model

wavemaker

false floor



Calibration of Force Transducers

• First calibrated load 
cell with lead weights

• Used load cell to 
calibrate force 
transducers



Force Transducers

• Ball joints to connect 
frame to force 
transducer

• Four Corners
• Contain strain gages 

that send voltages



Completed Model



Experimental Conditions
Regular waves:
d= 0.48, 0.96, 1.44m

H/L= 0.03
T (sec) 1.2 1.5 2.0 2.5 3.0 4.0
H (cm) 6.7 10.5 18.4 27.2 35.9 52.3

T=3.0s, H / L=0.005,0.01,0.02,0.03,0.04,0.05,0.06
T (sec) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
H (cm) 4.5 9.1 18.1 27.2 36.3 45.4 54.4

I rr egular waves:
JONSWAP spectrum

Hs
LP

= 0.03,

Tp (sec) 1.2 1.5 2.0 3.0 4.0 5.0
Hs (cm) 6.7 10.5 18.4 27.2 35.9 52.3

Tp=2.5s, H/L= 0.005,0.01,0.02,0.03,0.04,0.05,0.06, g =3.3
Tp (sec) 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Hs (cm) 4.5 9.1 18.1 27.2 36.3 45.4 54.4



Minor Problems

• Did not install inside 
ball joints

• Caused breakwater to 
vibrate during larger 
waves

• Fixed top two, will 
change bottom two 
when additional wall 
is added



Minor Problems (con’ t)

• Secondary pump
• Turn on by itself, 

causing water to be 
unsettled



Minor Problems (con’ t)

• Wave Maker
• New software, was 

unable to control wave 
heights

• Forced us to run 
multiple runs



QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.



QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.



Questions?


