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Average Wave Overtopping of Rubble-Mound Structure on Symmetrical
Concave Section
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Abstract : To study the influence of wave overtopping of rubble-mound structure at symmetrical concave section
a three-dimensional physical model tests were carried out. Model tests were performed for measuring the wave
overtopping under various wave condition, freeboard and concave section shapes. As the central angle of the
concave area decreased, the average wave overtopping volume decreased. Modification factors were derived for
each location along the concave section. The modification factor in the section close to the center of the concave
area was found to be smaller than 1, and at the location after 1 wavelength, it was found to be larger than 1. The
results of experiments are presented yielding a empirical modification factor to describe the influence of concave
section on the average wave overtopping discharges of rubble-mound structure covered by tetrapods.

Keywords : rubble-mound structure, three-dimensional physical model test, average wave overtopping discharge,
concave section, modification factor
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Fig. 4. Photos of concave section test.
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Fig. 6. Results of dimensionless average wave overtopping at measuring locations for 8 = 10°(&* = 160°) and T = 1.57 sec condition.
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Table 2. Modification factors of average wave overtopping based on experimental results for 10° < 8 < 40°(160° < ¢* < 100°)

Concave section test

Oblique wave attack test
(Lee and Kim, 2025b)

6(09* ) T
( ) (SCC) Yo (7 9(-)avc p
x/Lg <1 x/Lg> 1 X/Lg<1 x/Lg> 1 ()
118 0.75 0.89
10 138 0.94 112
(160) 1.57 1.00 1.20 0.80 L1 0.99
1.77 0.90 124
1.18 0.81 0.92
20 138 0.90 1.13
(140) 1.57 0.93 128 0.88 1.18 0.98
1.77 0.89 138
118 0.73 0.83
30 1.38 0.81 1.02
(120) 1.57 0.86 124 081 1.09 0.89
1.77 0.83 125
1.18 0.74 0.80
40 138 0.73 1.03
(100) 1.57 0.80 120 0.77 1.06 076
1.77 0.80 1.20
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