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Abstract — Two-dimensional hydraulic experiments were performed to assess the impact of artificial seaweed on
wave energy attenuation, and coastal erosion prevention. In this experimental study, erosion geometry and wave
reflection coefficients were determined for normal and stormy incident waves, with and without artificial seaweed.
The coastline of beaches without artificial vegetation was observed to retreat, and the longshore bar height increased in
normal and stormy conditions. Through the introduction of artificial seaweed (of widths 0.8 m, and 1.6 m), the
coastline was found to advance in the offshore direction due to material deposition. From these results, it is shown
that artificial seaweed alters the cross-section of beaches, such that it is possible to prevent coastline erosion.
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Fig. 1. Experimental configuration of the 2-D wave basin (1/20 bottom slope) for beach erosion prevention using artificial seaweed, and a sectional

view of the artificial seaweed placed in the wave basin.
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Table 1. Experimental conditions of the 2-D wave basin, wave maker, and the hydraulic model test parameters

Division Conditions
Wave tank Dimension 35 (L)x1.0 (W)x1.0 (H) m
Max. water depth 0.8 m
Size 1.0 (W)x1.0 (H) m
Max. wave height 0.25m
Wave maker .
Wave period 0.5 ~2.5sec
Type Electric-servo motor of piston type
Total depth 0.5m
Artificial seaweed depth (h) 0.2m
Artificial seaweed Artificial seaweed height 0.1 m (h/2)
Artificial seaweed width (B) B, 2B (B=0.8 m)
Artificial seaweed material polypropylene (Nylon-66)
Case No. Ch-1 Ch-2 Ch-3 Ch-4 Ch-5 Ch-6
Wave period (T) 0.85 sec 1.41 sec
.. Wave length (L) 97 cm 184 cm
Wave conditions .
Wave height (H) about 6 cm about 12 cm
Width of artificial seaweed (B) 1B 2B - 1B 2B
B/L 0.825 1.649 - 0.435 0.870
100 ° £ Ao M= Table 17 7o) HA3H(Ch-1~Ch-3)2} Bl Ulss
90 A A1) ZFIH(Ch-4~Ch-6)2] 27H4] Ak 22102 FEsglon,
0 | FHE oo STk BAIHCh1-Ch3)] 3 F7]E
70 1 0.85 sec, 3= ©F 6 cm, FHEIH(Ch-4~Ch-6)2] F715= 1.41 sec, 3
« 313 oF 12 cmeleh, QAksh QB4 AW 19b Ae) gl 4

Percent of passing particle(%)

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60
Particle size(mm)

Fig. 2. Passing particle size distribution.
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Fig. 3. Characteristic factors related to beach erosion and artificial seaweed defined in this experimental study.
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Table 2. The measured wave reflection coefficients, and the net quantity of bottom change for each test condition

Normal wave condition

Storm wave condition

Incident wave Reflected ~ Wave reflection Net quantity of  Incident Reflected ~ Wave reflection Net quantity of
(a,cm)  wave(b,cm) coefficients (b/a) D value (cm?) wave (a,cm) wave (b,cm) coefficients (b/a) D value (cm?)
Without vegetation ~ 6.300 0.877 0.139 -46.9 11.450 1.386 0.121 -492.1
1B vegetation 5.631 1.292 0.229 -0.4 12.758 2.521 0.198 -11.4
2B vegetation 6.155 1.385 0.225 5.4 12.951 2.850 0.220 50.3
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