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Experiments on Stability of Armor Rocks on Rear Slope of Rubble Mound
Structures under Wave Overtopping Condition with Rectangular Crest Element
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Young-Taek Kim* and Jong-In Lee**
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Abstract : In this study, hydraulic model tests were performed to investigate the stability of armor units at harbor
side slope for rubble mound structures. The armor units on the rear slope were rocks. The Korean design standard
for harbor and fishery port suggested the design figures that showed the ratio of the armor weight for each loca-
tion of rubble mound structures and it could be known that the same weight ratio was needed to the sea side and
rear side slope of rubble mound structures. The crest elements were commonly applied to the design process of
rubble mound structures in Korea and the investigation of the effects of super structures would be needed. The
damage rate (S = 2) was applied and the stable wave height was measured for each test condition. The results were
suggested as the armor weight ratio of the rear side slope(armor rock) to the sea side slope (tetrapod) in relation to
the relative crest height.

Keywords : rubble mound structure, armor unit at harbor side slope, stability number, hydraulic model test, rock
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Fig. 1. Weight of amor layers (MOF, 2023; USACE, 1984).
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Fig. 2. Rubble mound structures without crest elements (van Gent
and Pozueta, 2004).
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Fig. 3. Rubble mound structures with crest elements (van Gent, 2007).
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Table 1. Conditions for test wave and weight of armor unit
Parameter Properties
T targer (5€C) 1.5, 1.75, 2.0, 2.25, 2.5
Hs g (M) 0.12~0.20 (AHy=0.01 m)
h (m) 04
Sea side slope 359 glea (W)
Weight of 30 g/ea (0.09 W, CASEL), 40 g/ea (0.12 W, CASE2),
armor rock Harbor 50 g/ea (0.15 W CASE3), 60 g/ea (0.16 W CASE4),
side slope 70 g/ea (0.19 W, CASES), 80 g/ea (0.22 W, CASES),

92 gfea (0.25 W, CASE7)

Crest Relatively small rock
Re=0.16m element |/  Relatively large rock
N
W

hs=04m Re/Hs=1.0
Fig. 5. Schematic sketch of test sections for rubble mound structure.
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Fig. 6. Test result for CASE1 (0.09 W, 30 g/ea).
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Fig. 7. Test result for CASE3 (0.15 W, 50 g/ea).
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Fig. 8. Test result for CASE6 (0.22 W, 80 g/ea).
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Fig. 9. Relative armor weight ratio with respect to the relative crest height.
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