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A Study on the Characteristics of Wave Forces
on Artificial Reefs

Cheong-Ro RYU and Hyeon-Ju Kim
Department of Ocean Engineering, National Fisheries University of Pusan,
Pusan 608-737, Korea

The methods to determine the hydrodynamic coefficients for the fixed type artificial
reefs which were constructed to control ecological system in coastal waters are compared
and discussed by model test results. To calculate the wave forces, least square method
show good agreement with the experimental results and more stability than maximum
force component method or Fourier decomposition method. This modified least square
method of weighting the square of measured force turned out to be the most feasible
method for maximum force. Using the feasible method, hydrodynamic characteristics for
artificial reefs on uniform slopes offshore and breaking zone were studied. They were
properly related to Keulegan-Carpenter’s number and found larger than previous results.
Wave force coefficients for artificial reefs around breaking zone were distributed from 1.5
to 2.5, and the mean value was 2.0. Drag force components were more in evidence than
inertia force in maximum force which is important parameter to evaluate stability for high-
permeability structures. A formula for the calculation of the maximum force for artificial
reefs design is proposed, using structural dimension, water particle velocity and Keulegan-

Carpenter’s number.
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Definition sketch of wave force on artificial
reefs.
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Table 1. Experimental conditions
d/gT? 0.025~0.256
D/d 0.150~0.600
u,T/D 1~11
uD/v 4000~16000
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Fig. 2. Layout of wave flume and arrangement of
experimental apparatus.
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Fig. 4. The maximum wave force ratios according to

K.C number using various methods.
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Fig. 6. Hydrodynamic coefficients on an artificial habitat on uniform slope bed.
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Table 2. Comparisons of hydrodynamic coefficients on the various wave field

Items Drag coefficient Inertia coefficient Remarks
Manual 2.0 2.0
Intermediate depth 1.0~12 14~16 Uekita(1985)
) flat bed 1.5~6.0 25~38 Matsumi(1991)
Fixed on the - -
uniform slope bed 1.0~80 1.0~40 this study
bottom -
breaker zone 15~25 this study
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Fig. 8. Comparisons of measured maximum wave forces and calculated ones using the hydrodynamic coefficients

of (a) conventional values and (b) this study results.
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