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Wave Field Analysis around Permeable Rubble-Mound Breakwaters
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Abstract [] In this study, a method that leads to make a simple decision on important parameters in analysis of
wave field in permeable rubble-mound, block-mound breakwater, such as penetration velocity of incident waves
and resistance coefficient, is introduced. A model that could analyze wave field of permeable breakwater in
harbor, by applying these methods and arbitrary transmission coefficient boundary condition to a time-dependent
mild-slope equation, was introduced. The verification of the model was done by carrying out 2-D physical model
test on permeable breakwater, measuring the change in water surface elevation, comparing the computation
result with time series, and comparing the result gained from the 3-D physical model test on permeable block-
mound breakwater in an field harbor with the computation result in terms of regional wave height ratio in a
harbor.

Keywords : permeable breakwater, velocity of wave transmission, resistance coefficient, time-dependent
mild-slope equation, arbitrary transmission coefficient boundary condition, transmitted wave
field analysis
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Fig. 2. Sketch of computation region for permeable detached
breakwater.

Table 1. Computation condition of permeable detached break-

water

Water depth (h) 10.0m
Wave height (Hy) 1.0m
Wave period (T) 5.0 sec
Wave angle (6) 0.0 deg
Grid increment (Ax=Ay) 5.0m
Time step (Af) 0.1 sec
Reflection coefficient (Kp) 0.4
Transmission coefficient (K;) 0.3
Resistance factor (f) 295
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Fig. 3. Distribution of wave height (JSCE).
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Table 2. Condition of physical model test and numerical model
test (Case 1)

Water depth (h) 60.0 cm
Wave height (H) 4.0 cm
Wave period (T,) 1.0 sec
Wave angle (6) 0.0 deg
Grid increment (Ax=Ay) 5.0 cm
Time step (An) 0.01 sec
Reflection coefficient (Kj) 0.42
Transmission coefficient (K;) 0.25
Resistance factor (f) 1.03

Table 3. Condition of physical model test and numerical model
test (Case 2)

Water depth (h) 40.0 cm
Wave height (H,) 8.0 cm
Wave period (T) 2.0 sec
Wave angle (6) 0.0 deg
Grid increment (Ax=Ay) 5.0 cm
Time step (Af) 0.01 sec
Reflection coefficient (X, %) 047
Transmission coefficient (K;) 0.60
Resistance factor (f) 0.60

HEA P Arke] 282 Table 29 Table 39 Ue}
W oule} 2o} Case 12 F2E AW 44l0] 60 cm,
AAkke] g1t 4.0 em, F7) 1.0 secol 1L, 21} )Xo
Aol ZFL 1.56melth. 2|3 AdERAL ARy
5.0 cm, A7EHE 0.01 secolal, 252 e A
o 93t TR gre g 042, FIE-E 0.25°]}. Case
2T 2% AW F40] 40 em, YA 17} 8.0
cm, 7] 2.0 seco]| 1L, 23} YoM 2] T4-L- 536mo)
ok AR AIZIRFAL Case 13} 231, F2E9)
YHARE-S 047, B3-8-& 0.60°]0}.

Fig. 8%} Fig. 95 X 2@ dol|lA] ulr} abade)ol
2 wo] FAgkS o83t IS 1293t
Roltt. Case 12 ZIARZRE 12944 = ¥ 5
TFERE PAE R Qlor, TREL 533 gahe =29
7h vobA & & 4 UTKFig. 8). Case 2= 23} 9
ANERE sHFHE A9 F T2E JAHET e

G.1G.2G.3 I anm's G4

Fig. 8. Wave profile by numerical model (Case 1).

G.ICAZG.ZI M G.4

Fig. 9. Wave profile by numerical model (Case 2).

rot Hi




S3h A F1e) s Sy 123

W, F2E A £ §4EES 2 BoFa 9
(Fig. 9).

FRmde] A5 FYRFEAFANM A5 3T
& YRAolA FA R ofafA LoFl ks A
g vlasks WS AR-ERT). Case 19] 23R Fig.
108 ARy, 2oy A X% ASH G49 &
= 2R Aol vy A] £ Fgke] HolA
o F A3 BF JAT 4.0 emE F A QI Aok
Caga FRE FHY ASA Gl G2, G639 e
ol ARy EAE = darvt of 20em AER @
oS & 4= ATk Case 29] AHARI Fig. 112 AFH
GaolXe T Aol eghe] YRS HolAuk 94| ¢
AR 8.0 emE F A3 glon, F2E 3 A
24 Gl G2, G3ol A= oF 45 cm®] oar s vehfial
Aot 49 HEAAM & F Aol FRIEELY 2
Fo} R Edo)] o3 Av= )¢ F& YAE BAYF
I Ut

—— -

ar
———  Numaricai model
S _Physicatmodel |

H
2 o0 LANAAASNAAAAANANANAAANAAN,
d

TiE(a)

8.2 !
——— Numertcal model |
S Coirmions]

b YAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAYAR

ELEVATION fem)

o 5 Z'U Pl
nuEw
” [ e
o o prvmisatmonns
3 40 T
: M ,
g S8 AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV

o s 1 18 20 %
TiMeE(e)

.

B
—— Numerical mode! |
- Physicat mooer

NAAAANAARAD AP AR A AN
IAY k’f\\/\/ \f \«//\\f\v’/ \f‘/ ”\\/ﬁ\v/ \'N\/\o/\v’f\i/mi'f\/p\v/ \\/ *L/ﬂ‘%,/f\\

ELEVATION fem)
e
b

T T —
2 20 £ ) '3 0
TiME(s)

Fig. 10. Comparison of water surface elevation (Case 1).

I3EN HBM HE
E dAFdMe Flade] dx] 848 HES] A
3lo] AlFejdle] ATEE FAAME AXEIHE 790l oy
g Wl R g Ao Aol B 2o ogh ALy
& 7194 slun2 vwsiltt. e Rd A Aae
A 71EATA2001 oM AAIG 4PEAE AT
Aol AREE dsfiate] AU A 7.0m, 7] 11.0
sec, TSRS NNWHFEO) 1, ZA8 4L T3] NNW
&l sl Fztoz s.en, AAEL 10.0m, Al
AHAIEALE CFLETE RS 0.2 secE 8T 7|
2ol AMEHE TRES] HHUXE gef Ado] edE 4
Blo|t}, S| AIAto e FRE] HAISAS Akt F
23] vlagslr] lsled AgHe] A% 0.9, AHEEL 04,
Aasere 0.19] WS A8t A9EE TR
o] A wAlg s 2388 47} 04 31HTE Fig. 12
Frgzd AXE staAe f&Ae] AAE Ve
o, Aukada] 5 <k 100m el SEAAL 1:4/

[ohtu

TIME(s}

>
S
2|

TME()

ELEVATION (em)

’ o]
80 — === - Numerical model
- - Physicatmodel

N /\ ?A‘a 'X\ i "’"\‘\: “\ ’\ “ "\ A
MVAAAYATATAVAVAVAVAVATA'

o

ELEVATION fcm)

a0

T T d
0 5 10 15 20 2
TiMEs)

Fig. 11. Comparison of water surface elevation (Case 2).
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