B=rael - ST esl e

- Z/ISSN 1976-8192(Print), ISSN 2288-2227(Online)

Journal of Korean Society of Coastal and Ocean Engineers 35(5), pp. 102~108, Oct. 2023

https://doi.org/10.9765/KSCOE.2023.35.5.102

QopzlolA AR AT =) AR A S Al 7)x)=
sjEAe] g Al
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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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.
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Fig. 1. Weight of amor layers (MOF, 2023; USACE, 1984).

%‘—Oﬂ TaLEF0| 7%*@
=

FEiel FaE

S ol wel 7R e 0
ol uso] A HT}. 1} o]9} e TS T = A9 <
% el tas TAAel A7) FREe] A
o).

S I E5A] Qg Aol #3E 7]E AT-E KW, van der
Meer and Pilarczyk(1990), Vidal et al.(1992)2 A gt
ZES Y oE S 9 95 9542 A S AR
3}91 37, Kudale and Kobayashi(1996)= 4=*| 3|4 o2 Hu}
2 1%t S yEA ] oHdAS HESFAT). Verhagen et
al.(2003)> FupeF AR E J1ebsto] 13] €u} WgA] o]
Ea19] eHgAdS HESIATE van Gent and Pozueta(2004)2}
van Gent(2007)% “dAHA ol tisted Z}2} Fig. 2 9 Fig. 33
A TS o R 1% 97 2o i Aol f5, *
L5 Fo] o= 1yt TS A5 T A
_% ﬂ]o};]_oﬂ o U% }‘}EHO%%J——’(RC/HJE‘ 7]Z <=4 A]—i]fﬂig]
E7} e S (Fig. 2 2 Eq. (1)& RJ/Hs>0.3, L FE| <]
BAZABEZF AXE A-9-(Fig. 3 9 Eq. 2))& R/Hg >

7P S Abdel AxE

i)

s34 g 49 103

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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Fig. 4. Schematic sketch of wave flume.
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Table 1. Conditions for test wave and weight of armor unit

Parameter

Properties

T:S'. target (SeC)

1.5, 1.75, 2.0, 2.25, 2.5

H, S, target (l’l’l)

0.12~0.20 (AH,=0.01 m)

h (m)

0.4

Sea side slope

359 g/ea (W)

Weight of

armor rock Harbor

side slope

30 glea (0.09 ¥, CASEL), 40 glea (0.12 ¥, CASE2),
50 g/ea (0.15 W, CASE3), 60 g/ea (0.16 7, CASE4),
70 g/ea (0.19 W, CASES), 80 g/ea (0.22 W, CASES),
92 gfea (0.25 W, CASE7)

R-=0.16m

Relatively small rock

Crest
|/ Relatively large rock

element

LR

Fig. 5. Schematic sketch of test sections for rubble mound structure.
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T72.00s HFE13 cm

el stip T#2.00s H12 cm  |1=2.00s Hg=13 cm  |74=2.00s Hg-14 cm

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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