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Analysis on the Reduction Effects of the Gravity Waves and Infra-Gravity Waves
of Detached Submerged Breakwater by Field Monitoring
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Abstract : This study was conducted to observe the effects of gravity and infra-gravity wave of detached submerged
breakwater in the coast of Yeongnang-dong, Sokcho, as analyzing continuous wave data by performing field
observations on the front area (W0) and rear area (W1, W2). Wave transmission coefficient (K,) of submerged
breakwater was analyzed in two parts, short-period wave (gravity wave) and infra-gravity wave. The wave energy
reduction effect was analyzed and compared with the value of the design. In case of above wave height 2.0 m at the
front area (WO0) of the submerged breakwater, the short-period wave height at point W1 is reduced by about 65%
and the short-period wave height at point W2 is reduced by about 59%. The depth of crest of submerged breakwater
conducted in a sea area differs from the design, and the wave energy reduction effect is analyzed to be smaller than
the design plan. The infra-gravity waves were amplified to 2.11 and 1.71 at the W1 and W2 points, respectively, and
the wave height at W2 point was smaller than that at W1 point.

Keywords : field observations, wave transmission coefficient, gravity wave, infra-gravity wave, wave energy

reduction
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Fig. 1. Landscape of study area (Sokcho City, 2008).

Table 1. Basic information of the wave observation
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Fig. 2. Location of wave measurement stations.
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Fig. 3. Directional distributions of significant wave heights at St. W0 (2013/06/19~2016/01/27).

Table 2. Distribution of significant wave height and peak period measured at St. W0 from Jun. 19 2013 to Jan. 27 2016

H, (m) 0.0 0.5 1.0 1.5 20 25 30 35 40 45 oy  Ratio
T, (sec) ~0.5 ~1.0 ~15 20 ~25 ~30 ~35 ~40 ~45 ~50 (%)
<2 61 - - - - - - - - - 61 0.1

24 4,113 364 5 - - - - - - - 4482 105

46 9,559 4393 501 39 4 - - - - - 14496 34.1

6~8 4039 6997 2,751 707 260 ) 6 2 1 - 14805 348
8~10 1,389 1,925 1442 784 435 203 74 33 14 7 6306 148
10~12 276 530 426 326 148 111 89 50 37 13 2,006 47
12< 28 68 58 51 30 36 32 29 31 10 373 0.9

Sum 19465 14277 5183 1,907 877 392 201 114 83 30 42,529 100.0

Ratio (%) 458 336 122 45 21 09 05 03 02 0.1 100.0
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Table 3. Distribution of infra-gravity wave height and period measured at St. WO from Aug. 18 2015 to Jan. 21 2016

H,, (m) 005 010 0I5 020 025 030 035 040 Ratio
T, (sec) <005 010 <015 ~020 ~025 ~030 ~035 ~040 ~045 O Sumo o
<30 - - - - - - - - - - - -
30~40 6 - - - - - - - - - 6 02
40~45 751 43 2 - - - - - - - 796 319
45~50 885 211 52 11 3 - - - - - 1,162 465
50~55 213 64 34 29 25 10 7 4 2 - 388 155
55~60 65 9 1 7 4 5 9 8 5 - 113 45
60 < 21 2 - - 2 1 - - 4 3 33 13
Sum 1,941 329 89 47 34 16 16 12 11 3 2498  100.0
Ratio (%) 777 132 3.6 1.9 14 0.6 0.6 0.5 0.4 0.1  100.0
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Fig. 4. Time series of observed short-period wave data.

Table 4. Wave transmission coefficient at Sts. W1 and W2 accord-
ing to incident wave height at St. WO

Table 5. Wave transmission coefficient at Sts. W1 and W2 accord-
ing to peak period of incident waves at St. WO

K K
Level of H, ! Number of Level of 7, ‘ Number of
wWiwW, Wy W, occurrence WW,  WyW, occurrence
H,<1.0 (m) 0.81 0.56 5,433 (69.4%) T,<6.0 (sec) 0.75 0.55 2,444 (31.2%)
10<H <20 (m) 054 0.46 1,509 (19.3%) 6.0<T,<8.0 (sec) 075 053 3236 (413%)
20<H. <30 (m) 037 0.42 599 (7.6%) 8.0<7,<10.0 (sec) 060 048 1473 (18.8%)
30<H <40 (m) 032 0.40 206 (2.6%) 100<7,<120 (sec) 056 049 491 (6.3%)
H >4.0 (m) 0.29 0.37 86 (1.1%) >12.0 (sec) 0.49 0.49 189 (2.4%)
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Table 6. Wave transmission coefficient at Sts. W1 and W2 accord-
ing to peak period of incident wave height over 2.0 m at

St. WO
K
Level of 7, ' Number of
W,IW, W/ W, occurrence
6.0<T,<8.0 (sec) 0.36 0.39 128 (14.4%)
8.0<T7,<10.0 (sec) 0.35 0.40 381 (42.8%)
10.0 <7, <12.0 (sec) 0.35 0.41 244 (27.4%)
T,>12.0 (sec) 0.34 0.46 138 (15.5%)
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Fig. 6. Observed and calculated wave transmission coefficient at Sts. W1 and W2 according to peak period of incident waves at St. WO0.
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Fig. 7. Time series of observed infra-gravity wave data.
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Table 7. Wave transmission coefficient at Sts. W1 and W2 accord-
ing to infra- gravity wave period at St. WO

Level of T,, K, Number of
WIW, Wy W, occurrence
T, <45 (sec) 2.12 1.62 802 (32.1%)
45T, <50 (sec) 208 166 1,162 (46.5%)
S0<T,, <55 (sec) 2.0 1.68 388 (15.5%)
55T, <60 (sec) 204 171 113 (4.5%)
T > 60 (sec) 226 189 33 (1.3%)

Table 8. Wave transmission coefficient at Sts. W1 and W2 accord-
ing to infra- gravity wave period of incident infra-gravity
wave height over 0.1 m at St. W0

Level of T, K, Number of
WIW, W,/ W, occurrence
T, <45 (sec) 2.14 1.67 2 (0.9%)
45< T, <50 (sec) 222 1.86 66 (28.9%)
50 < T, <55 (sec) 2.03 1.68 111 (48.7%)
55 < T,,,, <60 (sec) 2.02 1.58 39 (17.1%)
T,,> 60 (sec) 1.91 1.46 10 (4.4%)
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Fig. 8. Directional distributions of infra-gravity wave heights over 0.1 m at St. W0 (2015/08/18~2016/01/21).

Table 9. K, results according to incident wave height

Wave observation (K))

Items Detail design (K)) Wave condition (St. WO0)
St. W1 St. W2
Design wave (H=4.0m, T =11.07 sec) 0.17 0.32 0.38 3.5m<H <45m, 10sec<T,<12 sec
Ordinary wave (H=1.5m, T =6.5 sec) 0.20 0.57 0.46 1.0m<H,<2.0m, 6 sec <T,<8sec
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