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Experiments on Stability of Tetrapods on Rear Slope of Rubble Mound Structures

under Wave Overtopping Condition
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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 Korean design standard for harbor and fishery port suggested the
design figures that showed the ratio of the armor weight for each location of rubble mound structures and it could
be known that the same weight ratio was needed to the sea side and harbor side (within 0.5 H from the minimum
design water level) slope of rubble mound structures. The super structures 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 stability number (N,;= 0.5) was applied (van der Meer, 1999) and it showed that the armor (tetrapod)
weight ratio for harbor side slope of rubble mound structures needed 0.8 times of that for sea side slope.
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Fig. 3. Schematic sketch of wave flume.

Table 1. Conditions for test wave and weight of armor unit

Parameter

Properties

T:q\ target (Sec)

1.5, 1.75, 2.0, 2.25, 2.5

Hs, targer (M) 0.12~0.20 (AHs=0.01 m)
h (m) 0.4
sea side slope 359 g/ea
Weight of P glea (W)
armor unit . 45 g(0.1 W), 72 g(0.2 W), 115 g(0.3 W),
(tetrapod) harbor side slope 144 g(0.4 W), 180 g(0.5 W), 226 g(0.6 W),

288 g(0.8 1), 359 g(1.0 )
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Fig. 4. Schematic sketch of test sections for rubble mound structure covered with tetrapods at harbor and sea side slopes.

Table 2. Test cases

Relative freedboard, R Weight of armor unit on Index D,
(Rc/Hy) harbor side slope (cm)
01w CASE1-1 2.7
02w CASE1-2 3.2
03w CASE1-3 3.7
R=1.0 04w CASE1-4 4.0
(CASE1) 0.5 W CASEL-5 43
0.6 W CASE1-6 4.6
0.8 W CASE1-8 5.0
1.0Ww CASE1-10 54
R=12 0.1~1.0 W CASE2-1~CASE2-10 2754
(CASE2) B T
R=08 0.1~1.0 W CASE3-1~CASE3-10 2.7~54
(CASE3) T T
= Hg=0.12~02m BYNA 1 em 7HF 22 H7gslsion, = Ao AgH AFAxH W 9EA] T T =
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Table 3. Test results for CASE1-1~CASE1-10 for Hg=0.16 m and 7= 2.0 sec
CASE Before Test After Test N,

od

CASEI1-1 failure
CASE1-2 failure
CASEI1-3 failure
CASE1-4 failure
CASE1-5 0.93
CASEI-6 0.54
CASEI1-8 0.17
CASE1-10 0
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Table 5. Continued
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