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Hydraulic Characteristics of Permeable Breakwater
in Relation to the Internal Waterlevel Fluctuation

JAE-WOO JEON*, HAN-SAM YOON** AND CHEONG-RO RYU*
*Dept. of Ocean Engineering, Pukyong National University, Busan, Koren
**Korea Coastal Development Technology Co., Ltd., Seoul, Korea

KEY WORDS: Interaction Characteristics 4} 32854, Permeable Breakwater A}A1Wlulal], Internal Waterlevel Fluctuation

B=909%, Lower Permeability AF54,
Run-up 44331

Grouping Characteristics <754,

Hydraulic Characteristics 52154, Wave

ABSTRACT: In the study, the interaction characteristics among incident waves, run-up and internal waterlevel at core layer of
breakwaters were investigated. The effect of core materials on the internal waterlevel characteristics are also discussed using the results
with both regular and irregular wave tests. The wmain results obtained are as follows; The higher internal waterlevel was observed under
the permeable breakwater with core layer of the lower permeability than with the higher one. And, the internal waterlevel decreased as
far as the distance from the toe. In the irregqular wave test, the grouping characteristics of incident waves make large fluctuation of the
waterlevel. Especially, breakwaters internal waterlevel appeared to affect the hydraulic characteristics on slope.

1.M B
WNkA o 2 AptaiAlE B FEREEA SR 5444
2ol 553 WRe) Foz FREtiLosada ef al., 1981).
71&e] AP A] AbEge) ElEhE SAe tig A W
A g Bl WEste] HlwA oSS e FYEAS
(Ryu, 1984; Bruun, 1985; Battjes, 1974; Ahrens et al., 1985).
53] Atdde] Fel5A4S vehls Wave run-up(&/dtar)
& FRE A BN 2R 9 e ZleE AAHE
Bh 1om, Ryu(1984)= AT WH-2 o] JRH 540] 4

o]

ash vt 5 ARl S0 9T nAL e
A shgich. oleis YAl U] FoNE S4T SlgAe

QAshate) QEe welE Qlvel Wad me) ARAT
2 FXrd /ey @s] 13Eyw 9JoiHolscher ef al.,
1988; Kobayashi, 1986; Van Gent et al., 1994).

e k) 9l Re) BirE ojelatel tigk tRLse)
5248 AFHon e A7 £ RS 43 v
24 FPAA U A9A 2E B JPAAEL
sAEe AW 5 e ATE obF 0EF Aol
, 2000; Losada et al., 1997; Van der Meer, 1988).
febd 2 ApdE £ RRARL Bl F440] TE A

R A=A = =1

2

o ox rir

ANAZ S AL A PHET BLEE 350
02-3272-6687 yoonhsl3@dreamwiz.com

46

2ol tiste] WabA WRS9e] WES
7} Apgiakel SelEA) e Gl
43 Beo] FEsaA Bk

e sotsh, 49

el dAtskigel Bt

2.

2.1. gEeIxie] EAMat silA
Fig. 14 wrahAld] 4Hde]
(internal waterlevel fluctuation)
2R E 33g Fo AY HgsudsiE g W, £
T AT o] AAW -
FPAARE T 2ol Ve

o
(%
=
[-'O

%

ATt

771)(‘1) :f(H’ T, L[]’ Ouws Or #,g,ho, Vw;
la’ an 6, e, q, )
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Table 1 Conditions and results of permeability test

Stone size Density, o, Porosity, ¢ Permeability, k
(dso, cm) (g/cm) (%) (cmysec)
0.15 2.58 44.00 1.10
0.70 3.00 45.83 6.00
1.05 290 43.30 7.46
1.35 2.80 44.00 9.09
1.71 2.82 44.10 10.64
223 2.70 43.30 12.54
295 2.93 45.80 14.52
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Fig. 2 Permeability(k) as representative diameter of stone
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Fig. 4 (b) Permeable breakwater (k=7.46 cm/sec)

Fig. 4 (c) Permeable breakwater (k=1.1 cm/sec)
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Table 2 Experimental conditions of wave and breakwater

models
Model conditions Wave conditions
General R
. Semi-perme  Permeable = Permeable  Regular | Irregular
condi  ahle BW.  BW. BW.
-tions (k= 7.46 (k= 7.46 k= 1.1 H{| T | H|T,
cmysec) cmyfsec) cmfsec)  (cm) | (sec) | (cm) | (sec)
/A 14.6 14.6 14.6
W, 35 3~5 3-~5
0 1:1.5 1:1.5 1:1.5 2 08 2 038
ho 150 150 150 - - -
10 1.2 10 12
h non non non
< overtopping — overtopping  overtopping
Bottom , . .
slope 1:40 1:40 1:40

W, Weight of tetrapod for revetment(g); W. Weight of core(g); h, Water
depth at the toe(cm); /. Crown height of breakwater; k Permeability of
core material(cmysec); @ Slope of breakwater

34 —— 33cm from toe
) - - 41 cm from toe

i H=5.4 cm , T=0.8 sec

-1 T T T T T T 7 T

H=7.9 cm, T=1.2 sec
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Fig. 5 Internal waterlevel of semi-permeable breakwater (k=7.46 cm/seq)

—— 50 cm from toe H=5.4 cm , T=0.8 sec

- 65 cm from toe

H=6.8 cm , T=1.0 sec

H=8.3 cm, T=1.0 sec

0.0 25 50 75 10.0 126 150 175 200
Time (sec)

Fig. 6 Internal waterlevel of permeable breakwater (k=7.46 cm/sec)

—— 50 cm from toe H=3.6 cm, T=0.8 sec
-------- 58 cm from toe

——— 65cm from toe

0.0 25 5.0 75 100 125 150 175 200
Time (sec)

Fig. 7 Internal waterlevel of permeable breakwater (k=1.1 cm/sec)
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Fig. 10 Internal waterlevel( »,/H) versus &
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Fig. 11 Internal waterlevel change as internal location
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Fig. 13 Internal waterlevel( »,/H ) versus run-up( R,/H)
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