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Hydraulic Characteristics Investigation due to the Change of
GapWidth between Artificial Reefs
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Abstract : Small fishing ports and coastal structures installed in a relatively low sea water depth disturb the wave
induced current and cause the collapse of equilibrium state of sediment transport. These structures creates diffracted
waves and matter the concentration of waves to cause the beach erosion. In order to mitigate these eroding problems
on the beach, many counter measurements were proposed such as detached breakwater, groin or headland; however,
these methods interrupt the aesthetic view of sandy beach due to the exposed structures above the sea level and have
difficulty of applying to those beaches with the good scenery. Furthermore, some of these methods create secondary
environmental problems after the installations. To eliminate these problems, one of the countermeasures, artificial
reefs have been selected and used worldwide to minimize the disturbance of the scenery and secondary effects on
the environment. Meanwhile, it is important to set the design elements for installing the artificial reefs such as that
of length, opening width, clearing distances from the shoreline and more. Nevertheless, there are no construction
manuals or standards for designing the artificial reefs with these important design elements yet. In this study,
different conditions of artificial reefs were used with various cases throughout hydraulic model test to precisely
analyze the changes of waves and currents to propose the standards of design elements to install the artificial reefs.

Keywords : artificial reef, opening width, clearing distance from the shoreline, beach erosion, design elements
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Fig. 1. Definition of structure arrangement and experimental setup.

Fig. 2. Structure setup conditions(Case01~04).
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Table 1. Experimental conditions
Wave mean Tmean o, 008 ¢ Fo ¥ 0

(cm)  (sec)

Wavel 4.0 1.13  0.020 1720 6.79 421 45.44 0.071
Wave2 4.0 1.41 0.013 120 5.87 337 46.07 0.073
Wave3 6.0 1.13  0.030 1/20 10.19 631 47.96 0.080
Waved 6.0 1.41 0.019 120 8.80 5.10 4832 0.084
Wave5 6.0 1.70 0.013 1/20 7.78 421 50.06 0.087
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Table 2. Test cases

Lrl L2 W Y R B Lrl/ Lel/ h
(cm) (cm) (cm) (cm) (cm) (cm) Y W (cm)

Case01 120 120 60.0 100 1.0 80 120 2.00 10.0
Case02 100 67 33.0 100 1.0 80 1.00 3.00 10.0
Case03 100 80 20.0 100 1.0 80 1.00 5.00 10.0
Case04 100 88 125 100 1.0 80 1.00 8.00 10.0
Case05 100 75 250 100 1.0 80 1.00 4.00 10.0
Case06 140 57 23,0 100 1.0 80 140 6.10 10.0
Case07 140 52 280 115 1.0 80 122 500 10.6
Case08 120 55 350 115 1.0 80 1.04 3.40 106
Case09 120 62 280 100 1.0 80 120 430 10.0
Casel0 120 71 190 100 1.0 80 120 6.30 10.0
Casell 120 65 250 8 1.0 80 1.50 480 88
Casel2 120 55 350 80 1.0 80 150 340 88
Casel3 120 72 180 80 1.0 80 150 6.70 8.8
Casel4 120 60 60.0 110 1.0 80 1.09 2.00 104
Casel5 120 67 33.0 110 1.0 80 091 3.00 104
Casel6 100 80 20.0 110 1.0 80 091 500 104
Casel7 100 88 125 110 1.0 80 091 8.00 104
Casel8 100 65 350 120 1.0 80 0.83 290 11.0
Casel9 100 75 250 120 1.0 80 0.83 4.00 11.0
Case20 100 86 140 120 1.0 80 0.83 7.10 11.0
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