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Abstract — This study carried out field survey for the wave dissipation block (Tetrapod) installed in existing break-
water or revetment of the coast in Busan region (Gijang~Busan port~Gadukdo). Based on the field survey results,
the Hudson formula was used to estimate the weight and limiting wave height at the time of construction. The sum-
mary of this study is as follows. The largest points of tetrapod weight were Daebyeon port with 40 tons and the
limiting wave height under breaking conditions was 6.25 m. The limiting wave height under breaking conditions
(where head of breakwater) was found to be 4.40 m in the Gijang coast (Zone 1), 4.73 m in the Haeundae and
Busan Port coast (Zone II), and 3.31 m in the Nakdong Estuary and Gadukdo coast (Zone III). The overall average
value of limiting wave height under the wave breaking conditions at the field survey area was found to be 4.23 m.

Keywords: Tetrapod weight(B]| E2}X = 5&), Field survey(¥7ZAD), Hudson formula(3] =< 32
Limiting wave height(3H7] }a7)
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Fig. 1. Typical cross section of rubble mound breakwater (bottom) and failure of tetrapod, the wave dissipation block (top).
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Fig. 2. Failure mode of a rubble mound breakwater (CIRIA[2007]).
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Fig. 3. Location of breakwater and revetment in this study area.
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Fig. 4. Dimensions and specifications of tetrapod (KPHA, 1985).

Table 1. Weight list for characteristic values of tetrapod (KPHA, 1985)

Unit weight Real unit Volume Formwork Symbol(cm)

(ton) weight (ton) (m*) volume (m’) DI D2 D3 HI H2 H3 H4 L1 L2
0.5 0.46 0.20 2.18 430 270 200 900 585 435 35 965 1075
1.0 0.92 0.40 3.44 540 340 250 1130 740 545 45 1215 1350
2.0 1.84 0.80 5.42 680 420 310 1420 930 685 55 1525 1695
3.2 2.88 1.25 7.32 790 490 380 1650 1075 800 65 1770 1970
4.0 3.68 1.60 8.62 850 530 390 1790 1170 865 70 1920 2140
5.0 4.60 2.00 10.00 920 570 420 1930 1260 935 75 2075 2305
6.3 5.75 2.50 11.52 990 620 450 2070 1360 1010 80 2225 2470
8.0 7.36 3.20 13.74 1080 670 490 2260 1475 1095 90 2430 2700
10.0 9.20 4.00 15.88 1160 720 530 2430 1590 1175 95 2610 2905
12.5 11.50 5.00 18.46 1250 780 570 2620 1710 1270 105 2815 3130
16.0 14.49 6.30 21.54 1350 840 620 2830 1850 1370 110 3040 3380
20.0 18.40 8.00 25.19 1460 910 670 3060 2000 1485 120 3290 3655
25.0 23.0 10.00 29.29 1570 980 720 3300 2155 1600 130 3545 3945
32.0 28.75 12.50 33.90 1690 1060 780 3550 2320 1720 140 3815 4240
40.0 36.80 16.00 40.08 1840 1150 840 3860 2520 1870 155 4150 4610
50.0 46.0 20.00 46.44 1980 1240 910 4155 2715 2015 165 4465 4965
64.0 58.88 25.60 54.59 2150 1350 990 4505 2950 2185 180 4645 5385
72.0 66.70 29.00 59.37 2240 1400 1030 5240 3070 2280 185 5025 5615
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Fig. 5. Scene measuring D3 size of the wave dissipation block.
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Table 2. Estimation of the weight and limiting wave height of the tetrapod D3 size in the study area

. . Direction - D; (mm) - Wi, (tom) - Hiyy (m) - Hy (m)
Region No. Location Type (deg.) Form Main body Head Main body Head Main body Head Main body Head
Inside  Outside of B.W. Inside Outside of B.W. Inside Outside of B.W. Inside Outside of B.W.
1 Imrang Breakwater SE137° Random 570 - 570 12.5 - 12.5 4.96 - 4.51 4.75 - 4.24
2 Leedong Breakwater E90° Random 550 - 500 11 - 8 4.76 - 3.89 4.55 - 3.66
3 Hakri Breakwater E80° Random 420 - 490 5 - 8 3.66 - 3.89 3.50 - 3.66
4 Jukseong Breakwater E80° Random 570 420 500 12.5 5 9 4.96 3.66 4.04 4.75 3.50 3.80
5 Daebyeon Breakwater E111° Uniform 470, 580 780 840 13 32 40 5.03 6.79 6.64 4.81 6.49 6.25
6 Seoaml Breakwater El112° Random 450 - 450 7 - 7 4.09 - 3.72 3.91 - 3.50
7 Seoam Revetment - Random 450 490 - 6.3 8 - 3.95 4.28 - 3.78 4.09 -
8 Seoam?2 Breakwater SW210° Random 450 - - 6.3 - - 3.95 - - 3.78 - -
| 9 Dongam Revetment - Random 450 470 - 6.3 8 - 3.95 4.28 - 3.78 4.09 -
10 Dongam Breakwater SE122° Random 570 680 700 12.5 20 25 4.96 5.80 5.68 4.75 5.55 5.35
11 Gongsu Breakwater E65° Random 670 - 670 20 - 20 5.80 - 5.27 5.55 - 4.96
12 Songjung Breakwater N105° Uniform 570 640 450 12.5 18 6.3 4.96 5.60 3.59 4.75 5.36 3.38
13 Gudeokpol Breakwater - Uniform 450 - 450 6.3 - 6.3 3.95 - 3.59 3.78 - 3.38
14 Gudeokpo2 Breakwater N190° Random 640 580 640 18 12.5 18 5.60 4.96 5.09 5.36 4.75 4.79
15 Cheongsapo  Revetment] E95° Uniform 700 - - 23 - - 6.08 - - 5.82 - -
16 Cheongsapo Revetment2 W166° Uniform 720 490 - 25 8 - 6.25 4.28 - 5.98 4.09 -
17 Cheongsapo Breakwater W253° Uniform 450 720 780 6.3 25 32 3.95 6.25 6.17 3.78 5.98 5.80
Average 542.50  585.56 586.67 11.97 15.17 16.01 4.76 5.10 4.67 4.55 4.88 4.40
18 Mipo Breakwater - Uniform 450 - 450 6.3 - 6.3 3.95 - 3.59 3.78 - 3.38
19 Marine city Revetment - Random 610 570 - 16 12.5 - 5.39 4.96 - 5.15 4.75 -
20 Suyeong-Bay  Breakwater - Random 620 - - 16 - - 5.39 - - 5.15 - -
21 Millakdong Revetment SW220° Random 550 - - 10 - - 4.61 - - 4.41 - -
22 Millakdong Breakwater W178° Random 720 - 780 25 - 32 6.25 - 6.17 5.98 - 5.80
I 23 Namcheon Breakwater - Random 570 620 - 12.5 16 - 4.96 5.39 - 4.75 5.15 -
24 Igidae Breakwater E80° Uniform  420~390 - - 5 - - 3.66 - - 3.50 - -
25 Hari Breakwater - Random 480 570 620 8 12.5 16 4.28 4.96 4.90 4.09 4.75 4.61
26 Jungril Revetment - Uniform 530 - - 10 - - 4.61 - - 4.41 - -
27 Jungri2 Breakwater - Uniform 530 - 620 10 - 16 4.61 - 4.90 4.41 - 4.61
28 Namhang Breakwater - Random 620 680 700 16 20 24 5.39 5.80 5.60 5.15 5.55 5.27
Average 568.00  610.00 634.00 1225 1525 18.86 4.83 5.28 5.03 4.62 5.05 4.73
29 Natgael Revetment - Random 620 - - 16 - - 5.39 - - 5.15 - -
30 Natgae2 Breakwater E70° Random 420 - 540 5 - 11 3.66 - 4.32 3.50 - 4.07
31 Myeongji Revetment S185° Uniform 360 - - 3.2 - - 3.15 - 2.86 3.01 - 2.69
111 32 Noksan Revetment S177.23°  Uniform 360 - - 32 - - 3.15 - 2.86 3.01 - 2.69
33 Saebagi Breakwater ~ SE103.47° Random 360,420 420,490 530 4.6 4.6,8 9.2 3.56 4.28 4.07 34 4.09 3.83
34 Dachang Breakwater NW276.14° Random 450 - - 5.75 - - 3.83 - 3.48 3.66 - 3.28
Average 442.00 420,490 535.00 6.29 4.6,8 10.10 3.79 4.28 3.52 3.62 4.09 3.31
Total average 53452  593.08 593.68 11.06 15.19 16.14 4.6l 5.09 4.49 4.41 4.87 423

% Hy, and Hy: Estimated wave height under non-breaking and breaking wave conditions, W,

up*

Estimated weight of TTP, D;: Measured value of tetrapod D3 part
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Fig. 7. Estimation of limiting wave height using wave dissipation block (TTP) weight under non-breaking condition.
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Fig. 8. Estimation of limiting wave height using wave dissipation block (TTP) weight under breaking condition.
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