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ABSTRACT:

In order to take into account the different characteristics of topography, atmospheric, and
oceanography around Taiwan harbors, this four years project will study new wave energy
dissipation structures via numerical simulations and hydraulic model tests, which can satisfy
different demands for practical use to improve the harbor safety. According to the function
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dominant influence on wave damping effect. In the study on the environmental
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also the relative references and the characteristics about the coastal highway of Taiwan were
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will be studied more detail in accordance to the practical use, the parameters which related to
planning and design were evaluated, and the monitoring, protection, and maintenance criteria
for coastal highways will be collected and evaluated.
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= crest freeboard

= height of vertical part of wall

= height of wave return wall / parapet

o = angle of wave return wall / parapet

B, = horizontal extension of wave return B,
wall / parapet in front of main wall 1o

H.o = wave height at the toe of structure

h = water depth at the toe of structure
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3 2.2.1 ] #55 k R k1 HCA B X

A et ok HE
T #3 Mean STD Mean STD Mean STD Mean STD
(sec) (cm)
0.0213 0.0066 0.0192 0.0119 0.1485 0.0473 0.0160 0.0146
1.0 1 0.0227 0.0068 0.0334 0.0133 0.0522 0.0375 0.0258 0.0162
0.0188 0.0074 0.0376 0.0125 0.0413 0.0338 0.0103 0.0084
0.0354 0.0085 0.0220 0.0088 0.0114 0.0124 0.0186 0.0108
1.0 2 0.0185 0.0057 0.0391 0.0106 0.0263 0.0151 0.0262 0.0049
0.0187 0.0047 0.0210 0.0104 0.0128 0.0105 0.0459 0.0284
0.0208 0.0035 0.0285 0.0096 0.0083 0.0068 0.0178 0.0073
1.0 3 0.0243 0.0040 0.0183 0.0093 0.0078 0.0058 0.0113 0.0037
0.0184 0.0038 0.0419 0.0186 0.0107 0.0063 0.0251 0.0114
0.0172 0.0058 0.0555 0.0302 0.0116 0.0072 0.0067 0.0056
1.0 4 0.0292 0.0048 0.0251 0.0087 0.0092 0.0067 0.0230 0.0082
0.0284 0.0035 0.0433 0.0182 0.0079 0.0069 0.0277 0.0085
0.0425 0.0214 0.0366 0.0438 0.1891 0.0919 0.0398 0.0216
1.4 1 0.0309 0.0135 0.0264 0.0149 0.2343 0.1037 0.0369 0.0189
0.0363 0.0129 0.0272 0.0255 0.2014 0.0953 0.0298 0.0144
0.0194 0.0047 0.0674 0.0595 0.1042 0.0319 0.0675 0.0537
1.4 2 0.0303 0.0134 0.0518 0.0457 0.0922 0.0484 0.0816 0.0416
0.0295 0.0064 0.0505 0.0380 0.0998 0.0584 0.0596 0.0358
0.0294 0.0139 0.0639 0.0658 0.0983 0.0476 0.1154 0.0690
1.4 3 0.0227 0.0044 0.0459 0.0440 0.0910 0.0693 0.0872 0.0487
0.0282 0.0130 0.0466 0.0416 0.0935 0.0656 0.0928 0.0408
0.0286 0.0119 0.0543 0.0427 0.1182 0.1036 0.0756 0.0476
1.4 4 0.0269 0.0102 0.0481 0.0432 0.1164 0.1026 0.0739 0.0532
0.0217 0.0041 0.0799 0.0669 0.1126 0.0995 0.0705 0.0467
0.0357 0.0206 0.0788 0.0416 0.1271 0.1016 0.0203 0.0178
1.8 1 0.0334 0.0166 0.0825 0.0481 0.0681 0.0730 0.0151 0.0136
0.0341 0.0126 0.0659 0.0401 0.1243 0.1020 0.0146 0.0113
0.0147 0.0037 0.0826 0.0524 0.1254 0.1093 0.0362 0.0218
1.8 2 0.0220 0.0047 0.1050 0.0524 0.0961 0.0856 0.0333 0.0370
0.0227 0.0058 0.0887 0.0420 0.0961 0.0849 0.0310 0.0323
0.0200 0.0040 0.0999 0.0663 0.1309 0.1026 0.0687 0.0328
1.8 3 0.0205 0.0033 0.1185 0.0613 0.1378 0.1089 0.0494 0.0451
0.0218 0.0041 0.1163 0.0581 0.1396 0.1099 0.0498 0.0460
0.0171 0.0044 0.1064 0.0727 0.1312 0.1225 0.0420 0.0465
1.8 4 0.0184 0.0040 0.1073 0.0728 0.1250 0.1194 0.0484 0.0443
0.0191 0.0039 0.1078 0.0736 0.1263 0.1197 0.0476 0.0461
0.0402 0.0315 0.0537 0.0381 0.1485 0.0473 0.1243 0.0238
2.2 1 0.0364 0.0259 0.0701 0.0399 0.0522 0.0375 0.1623 0.0407
0.0556 0.0373 0.0466 0.0314 0.0413 0.0338 0.0946 0.0121
0.0367 0.0246 0.1052 0.0558 0.0114 0.0124 0.1801 0.0839
2.2 2 0.0321 0.0191 0.0773 0.0492 0.0263 0.0151 0.1630 0.0875
0.0319 0.0218 0.1120 0.0649 0.0128 0.0105 0.1542 0.0635
0.0252 0.0101 0.1395 0.0915 0.0083 0.0068 0.2091 0.1199
2.2 3 0.0317 0.0136 0.1168 0.0844 0.0078 0.0058 0.1750 0.1058
0.0321 0.0158 0.1317 0.0903 0.0107 0.0063 0.1873 0.0929
0.0222 0.0140 0.1127 0.0833 0.0116 0.0072 0.2250 0.1071
2.2 4 0.0230 0.0142 0.1421 0.0955 0.0092 0.0067 0.1943 0.1178
0.0247 0.0092 0.1063 0.0802 0.0079 0.0069 0.2070 0.1273
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F 223 & IR U RS LR 2 ORIE D)
I SR FAlRRR G iR 2

T | kiR | k3 i £ | kR | s £ HL
(s) (m) (m) (m) (s) (m) (m) (m)

18.0 230.3 3.0 9.0434 0.7643 | 0.0055
19.2 246.8 32 9.7512 0.7088 | 0.0051
20.4 263.2 34 104531 | 0.6612 | 0.0048
21.6 279.6 3.6 11.1500 | 0.6199 | 0.0045
22.8 295.9 3.8 11.8427 | 05836 | 0.0042
24.0 3122 4.0 12.5318 | 05515 | 0.0040
252 3285 42 132179 | 05229 | 0.0038
26.4 344.7 44 13.9013 | 04972 | 0.0036
276 | 180 | 1.8 | 3609 4.6 1.1 | 005 | 145825 | 04740 | 0.0034
28.8 377.1 48 152616 | 0.4529 | 0.0033
30.0 3933 5.0 159389 | 04336 | 0.0031
1312 409.4 5.2 16.6146 | 0.4160 | 0.0030
324 425.6 5.4 17.2890 | 03998 | 0.0029
33.6 4417 5.6 179621 | 03848 | 0.0028
348 457.8 5.8 18.6341 | 03709 | 0.0027
36.0 4739 6.0 19.3051 | 0.3580 | 0.0026
42.0 490.0 7.0 22.6480 | 03052 | 0.0022

3224 %L A4 LA

:zif 1 2 3 4 5

i ;i empty DISI 2 DISI 4 DISI 8 D2S1 2
ek GF' DI % F DI GF DI GUFY D2
o ok DI=D,/D,=1 | DI=D,/D,=1 | DI=D,/D,=1 | D2=D,/D, =2
4 AEHAESL2 | AHHASL 4 | AHHASI S | AHHAE S 2
L& tan@ =1/2 tan@ =1/4 tan@ =1/8 tan@ =1/2
zf 6 7 8 9 10

i ;ﬁ D2S1 4 D2S1 8 D3S1 2 D3S1 4 D3S1 8
Ak GUEY D2 GUFEY D2 GEY D3 GUFE D3 GUF D3
#4 | D2=D,/D,=2 | D2=D,/D,=2 | D3=D,/D,=3 | D3=D,/D,=3 | D3=D,/D,=3
“4 | MHHAESI 4 | AHHAESIS | AHHAESI 2 | AHHASI 4 | AHHAE SIS
L& tand =1/4 tan@ =1/8 tan@ =1/2 tan@ =1/4 tan@ =1/8
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Mg o kR R I A AE e F T3k 4 BRI TR
T 3IRBAB2ZRFEEZ SX5X2.5cm Bk 0 4] 2.3.2 Ao e

1230 AE S BEFOORERIUEE £

T (sec) | h(cm) | H(cm) | L (m) kh H/L | C(m/s)
1.0 1.5130 | 2.0764 | 0.0330 | 1.5130
1.1 1.7813 | 1.7636 | 0.0281 | 1.6194
1.2 2.0483 | 1.5337 | 0.0244 | 1.7069
1.3 23118 | 1.3589 | 0.0216 | 1.7783
1.4 2.5712 | 1.2219 | 0.0194 | 1.8365
1.5 2.8265 | 1.1115 | 0.0177 | 1.8843
1.6 3.0781 | 1.0206 | 0.0162 | 1.9238
1.7 3.3266 | 0.9444 | 0.0150 | 1.9568

50.0 5.0
1.8 3.5722 | 0.8795 | 0.0140 | 1.9845
1.9 3.8153 | 0.8234 | 0.0131 | 2.0081
2.0 4.0564 | 0.7745 | 0.0123 | 2.0282
2.1 4.2957 | 0.7313 | 0.0116 | 2.0456
2.2 4.5333 | 0.6930 | 0.0110 | 2.0606
23 4.7696 | 0.6587 | 0.0105 | 2.0737
2.4 5.0046 | 0.6277 | 0.0100 | 2.0853
2.5 5.2386 | 0.5997 | 0.0095 | 2.0954

7 o BT S BB R > B Bl B 5 125 iR
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(max=4.45E-01)

x-velocity and vectors
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-0.40 0.00 0.40 0.80 1.20

0.48
0.36
z

0.24

0.12

0.0

0.0 .2245 X .4490 6735
FLOW-3D t=30.100386 y=1.400E-01 ix=21o 68 kz=2to 81
ﬁ‘iﬁﬂ 10/19/2012ahqo  hydr3d: version 9.4.2 win64 2010
(a) 0T(t=30.1sec)
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0.0
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(max=1.21E+00)
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2.5.2 &3+ fdkatm

do b g ttif o A eI P B e R AR it 4
Mo 3 TRBRLEAT R A BTIR S AS U AR
(S:1/30-S:1/3) » ©2 & % [ ek A5 % 42 (H, /L, =0.005-0.06) » i& {7 & F]=
R B R ARt o & 251 N E,  =tana/(Ha /L) % B 2.5.7

YIS IE 2 A )5 0 B A 2R B R B4 SRR e &

(Cfm—l,o < 02) °

% 251 Rt $8ceid E 4

Breaker Bottom Slope

Parameter 1/30 | 1/25 | 120 | 1/15 | 1/10 | 1/9 | 1/8 | 1/7 | 1/6 | 1/5 1/4 | 1/3

0.0050| 0.47 | 0.57 | 0.71 | 0.94 | 1.41 | 1.57 | L.77 | 2.02 | 2.36 | 2.83 | 3.54 | 4.71

0.0100] 0.33 | 0.40 | 0.50 | 0.67 | 1.00 | 1.11 | 1.25 | 1.43 | 1.67 | 2.00 | 2.50 | 3.33

0.01501 0.27 | 0.33 | 041 | 0.54 | 0.82 | 091 | 1.02 | 1.17 | 1.36 | 1.63 | 2.04 | 2.72

0.0200] 0.24 | 0.28 | 0.35 | 047 | 0.71 | 0.79 | 0.88 | 1.01 | 1.18 | 1.41 | 1.77 | 2.36

0.02501 0.21 | 0.25 | 0.32 | 042 | 0.63 | 0.70 | 0.79 | 0.90 | 1.05 | 1.26 | 1.58 | 2.11

0.0300] 0.19 1 023 | 0.29 | 0.38 | 0.58 | 0.64 | 0.72 | 0.82 | 096 | 1.15 | 1.44 | 1.92
Ho/Lo

0.0350] 0.18 | 0.21 | 0.27 | 0.36 | 0.53 | 0.59 | 0.67 | 0.76 | 0.89 | 1.07 | 1.34 | 1.78

0.0400] 0.17 1 0.20 | 0.25 | 0.33 | 0.50 | 0.56 | 0.63 | 0.71 | 0.83 | 1.00 | 1.25 | 1.67

0.0450] 0.16 | 0.19 | 0.24 | 0.31 | 047 | 0.52 | 0.59 | 0.67 | 0.79 | 0.94 | 1.18 | 1.57

0.0500] 0.15 | 0.18 | 0.22 | 0.30 | 045 | 0.50 | 0.56 | 0.64 | 0.75 | 0.89 | 1.12 | 1.49

0.0550] 0.14 | 0.17 | 0.21 | 0.28 | 043 | 047 | 0.53 | 0.61 | 0.71 | 0.85 | 1.07 | 1.42

0.0600] 0.14 | 0.16 | 0.20 | 0.27 | 041 | 045 | 0.51 | 0.58 | 0.68 | 0.82 | 1.02 | 1.36
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m0s m—1,0

& =1.00-%, - ¥, Vs .{4_0— L5 } Jor 0.5<y,-&,.10 <81010...(2.5.3)

74(2.5.4) 2 EuroTop(2007)-L 3o 3 B

fIdZ% =1.65-7,7, Vs "fmfl,o for0.5<y, - fmfm <8t0l10............ (2.5.4)
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5.4 B S i kg

R OSIVIA T R SRR o BEAR T SRR R T
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2 fRBEMNEY FATUAE A 251 2 4 255 Bl k0 £
256 Bgom i H 3 3 20sec 22 F 3 R FEG m o 10m 2 15m) e
AFAE S 05mE 1.0 mpFg A x émtlii 11 EuroTop(2007) 2R,
KA (T4 2542 £ 255) FEFFEP ORIV H[ET 1T RAZ

bnd § R

Y

4 2,52 %% Hunt (1959) 35+ # B 2 N2 2% 2 (X 2.5.1)

Bottom Slope

1/30 | 1/25 | 120 | 1/15 | 1/10 | 1/9 1/8 1/7

0.0050]0.4714]0.5657|0.7071|0.9428|1.4142|1.5713|1.7678|2.0203
0.0100]0.3333]0.4000{0.5000{0.6667|1.0000(1.1111|1.2500|1.4286|1.6667|2.0000
0.0150]0.2722|0.3266|0.4082]0.5443(0.8165|0.9072]1.0206|1.1664|1.3608|1.6330(2.0412
0.0200]0.2357|0.2828|0.3536|0.4714|0.7071|0.7857|0.8839]1.0102|1.1785|1.4142(1.7678
0.0250]0.2108(0.2530{0.3162|0.4216]0.6325(0.7027|0.7906{0.9035]1.0541{1.2649|1.5811{2.1082
0.0300]0.1925]0.2309{0.2887|0.3849]0.5774|0.6415|0.7217|0.8248|0.9623]1.1547|1.4434(1.9245
0.0350]0.1782]0.2138|0.2673]0.3563]0.5345|0.5939]0.6682(0.7636|0.8909]1.0690(1.3363|1.7817
0.0400]0.1667/0.2000{0.2500{0.3333]0.5000/0.5556|0.6250{0.7143|0.8333]1.0000(1.2500|1.6667
0.0450]0.1571]0.1886{0.2357{0.3143]0.4714]0.5238/0.5893|0.6734|0.7857|0.9428|1.1785(1.5713
0.0500]0.1491(0.1789{0.2236(0.2981{0.4472|0.4969]0.5590(0.6389|0.7454(0.8944]1.1180(1.4907
0.0550]0.1421]0.1706{0.2132{0.2843|0.4264|0.4738}0.5330/0.6091|0.7107|0.8528]1.0660(1.4213
0.0600]0.1361]0.1633{0.2041]0.2722(0.4082|0.4536]0.5103{0.5832{0.68040.8165|1.0206|1.3608

LRI HEER S AN TEY FR

R/Ho

Ho/Lo
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=

% 2.53 ikyg Mase (1989)i /2 3 R 238233 % £ (31 2.5.2)

Bottom Slope
Rmean/Ho

1/30 | 125 | 1/20 | 1/15 | 1/10 | 1/9 1/8 /7 | 1/6 1/5 1/4 | 1/3

0.0050
0.0100]0.4124(0.4676]0.5455|0.6652|0.8800(0.9464]1.0265|1.1256{1.2519|1.4197
0.0150]0.3585(0.4066|0.4743]0.5784/0.7651|0.8228]0.8925|0.9786]1.0884|1.2344
0.0200]0.3246(0.3682|0.4295|0.5238|0.6928|0.7451(0.8082|0.8862(0.9856]1.1177
0.0250]0.3006|0.3409]0.3976|0.4849]0.6415|0.6899|0.7483|0.8205(0.9126{1.0349
0.0300§0.2823(0.3201]0.3734|0.4554]0.6024|0.6478|0.7027|0.7705({0.8569|0.9718
0.0350]0.2676(0.3035]|0.3541{0.4318]0.5712|0.6143|0.6663|0.7306(0.8126|0.9215
0.0400]0.2556(0.2899|0.3381|0.4124]0.5455|0.5866|0.6363|0.6977(0.7760|0.8800
0.0450]0.2454(0.2783|0.3246{0.3959]0.5238|0.5632(0.6109|0.6699(0.7451|0.8450
0.0500]0.2367|0.2684]0.3131|0.3818}0.5051{0.5431]0.5891|0.6460(0.7185|0.8148
0.0550]0.2290(0.2597|0.3029{0.3694|0.4887]0.5256(0.5701|0.6251{0.6952|0.7884
0.0600]0.2222(0.2520]0.2940/0.3585|0.4743]0.5100/0.5532|0.6066(0.6747|0.7651

Ho/Lo

ERIBER ARG PR

% 2.5.4 %3 EuroTop(2007)i ;2T 305 + 3 B 282 335 £ (3% 2.5.49)

Rd2%/Ho Bottom Slope
1/30 | 125 | 1/20 | 1/15 | 1/10 | 1/9 1/8 1/7 1/6 1/5 1/4 1/3
0.0050 0.9334]1.1667(1.5556| 2.3335|2.5927|2.9168|3.3335|3.8891(4.6669|5.8336|7.7782
0.0100 0.8250]1.1000| 1.6500{1.8333(2.0625|2.3571{2.7500|3.3000(4.1250|5.5000
0.0150 0.8981] 1.3472(1.4969|1.6840(1.9246|2.2454|2.69443.3680|4.4907
0.0200 1.1667|1.2964|1.4584|1.6668|1.9445|2.3335|2.9168(3.8891
0.0250 1.0436|1.1595/1.3044|1.4908|1.7393|2.0871|2.6089(3.4785
Ho/Lo 0.0300 0.9526]1.0585(1.1908(1.3609(1.5877|1.9053|2.3816|3.1754
0.0350 0.8820{0.9800]1.1025{1.2599(1.4699|1.7639|2.2049|2.9399
0.0400 0.8250{0.9167|1.0313{1.1786{1.3750|1.6500|2.0625|2.7500
0.0450 0.8642(0.9723|1.1112]|1.2964(1.5556|1.9445|2.5927
0.0500 0.8199(0.9224|1.0541|1.2298|1.4758|1.8448|2.4597
0.0550 0.8795]1.0051{1.1726|1.4071|1.7589|2.3452
0.0600 0.8420(0.9623|1.1227|1.3472|1.6840|2.2454

ERRTERTY P R
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% 2.5.5 &4z EuroTop(2007); /¥ & « j& }

3R 2R

2 3#

=

"4 (A 2.5.3)

-\
Rmax/Ho Bottom Slope
1725 | 120 | 1/15 | 1/10 | 1/9 1/8 1/7 1/6 1/5 1/4 1/3
0.0050 2.2162(2.4552|2.7387|2.8034(2.8718|2.9447|3.0230|3.1081|3.2023{3.3091

Ho/Lo

0.0600

1.8787|2.1629|2.5000

2.5770(2.6584|2.7450

2.8381

2.9393(3.0513|3.1784

1

.9669|2.3400

2.4252(2.5152|2.6111

2.7142

2.8262{2.9501|3.0908

2.3077|2.4045|2.5076

2.6183

2.7387(2.8718|3.0230

2.2106(2.3130|2.4219

2.5390

2.6663(2.8071|2.9669

2.1272(2.2343|2.3483

2.4709

2.6041(2.7515|2.9187

2.0536(2.1649|2.2834

2.4108

2.5492(2.7024|2.8763

RS ERE S NG PR

1.9875(2.1026|2.2252

2.3568

2.5000(2.6584|2.8381

1.927412.0459|2.1721

2.3077

2.4552(2.6183|2.8034

1.8721

1.9938(2.1234

2.2626

2.4139|2.5814|2.7714

1.9454(2.0781

2.2207

2.3757(2.5472|2.7418

1.9002{2.0358

2.1815

2.3400(2.5152|2.7142

%256 % FRiFZ2 ABZAVRRBEFRE

Yy ‘RiE S5m 'kiE 10 m RiE 15m

(sec) | & L(m)| 0.5m/L | 1.0m/L |£ & L(m)| 0.5m/L | 1.0m/L |4 % L(m)| 0.5m/L | 1.0m/L
3 13.75| 0.0364| 0.0727 14.03| 0.0356| 0.0713 14.04| 0.0356| 0.0712
4 22.18| 0.0225| 0.0451 24.65| 0.0203| 0.0406 24.93| 0.0201] 0.0401
5 30.29| 0.0165| 0.0330 36.56| 0.0137| 0.0274 38.42| 0.0130f 0.0260
6 38.06| 0.0131| 0.0263 48.37| 0.0103| 0.0207 53.03| 0.0094| 0.0189
7 45.55| 0.0110{ 0.0220 59.78| 0.0084| 0.0167 67.58| 0.0074| 0.0148
8 52.61] 0.0095| 0.0190 70.85| 0.0071] 0.0141 81.73| 0.0061| 0.0122
9 58.97| 0.0085| 0.0170 81.64| 0.0061] 0.0122 95.51] 0.0052| 0.0105
10 64.39] 0.0078| 0.0155 92.14| 0.0054| 0.0109 108.97| 0.0046| 0.0092
11 68.81| 0.0073| 0.0145 102.19| 0.0049| 0.0098 122.17] 0.0041| 0.0082
12 72.29| 0.0069| 0.0138 111.61| 0.0045| 0.0090 135.07| 0.0037| 0.0074
13 74.97| 0.0067| 0.0133 120.18| 0.0042| 0.0083 147.57| 0.0034| 0.0068
14 77.02| 0.0065| 0.0130 127.79| 0.0039| 0.0078 159.51| 0.0031] 0.0063
15 78.57| 0.0064| 0.0127 134.38| 0.0037| 0.0074 170.72] 0.0029| 0.0059
16 79.76] 0.0063| 0.0125 140.00| 0.0036 0.0071 181.05| 0.0028| 0.0055
17 80.67| 0.0062| 0.0124 144.70| 0.0035| 0.0069 190.40| 0.0026| 0.0053
18 81.37| 0.0061| 0.0123 148.62| 0.0034| 0.0067 198.74| 0.0025| 0.0050
19 81.91] 0.0061| 0.0122 151.86| 0.0033] 0.0066 206.07| 0.0024| 0.0049
20 82.34| 0.0061| 0.0121 154.53| 0.0032| 0.0065 212.46| 0.0024| 0.0047
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;9(4.3.1)¢ ﬁﬂﬂz_/‘u_/‘u_/ 7o R AEF Ry A FEA
TR T 0 ¥R * & # % (Lorentz’s condition of equivalent
work) e 4 BB e 4 g Al AR e 4 G — G JRIEHp R AT e enEt 5o Y
— BAE BRI S fu A7) f2 ehrs %k B~ 15 (Sollitt and Cross » 1972) »

S BN A,
[ (o, Ju,drav = H B+ Bl Ju i
v

BY oo s AR F o o=27/T T 5 LIREP 1,5 - B>
VR ETE B IVHA TR BAR R A o o (442) TR LR B

D

GBS, BT RS ORME2I AR

f_g_] |4 ///.[.[ “udtdv
@ \/Tjjjuudtdv
o g - MR G S 2

ERIC S BN SARE S ST AN
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\vaﬁx; F\»:'Hi: > ?ﬁ»‘/\‘/nli%‘ﬂ% 4':%:7 3?2'2;‘@ o Tt
IR PV A ity o

..............................

' F AR RS H A B 8 4 %K (porous

A BEFHRRETEF 7
effect parameter) G & » & 2 3 * Yu(1995)#% 41 G B o ;8 4™ #1757
SRR SRRRRPR (4.3.4)
kb(f —is)

WAR BB > k5 ~ Stk ikl lic f 5B
FEF P IEETsEE FEE =10 ¢

- ALECE R P BEGRE S ) IR gﬁ'*ﬂﬁi*’l%ﬁ
2.%% > ~# R wE Lietal.(2006) ~ Suh et al.(2011) » Nejadkazem and
Pérez-Romero et al. (2009) 2 Nejadkazem and

Gharabaghi (2011) -
Gharabaghi (2012)7 % % #§ > & H BEGEK(/E B FERHFE L

4-12



(b/h)~ T Hi S ()2 B o 8 3] Bt e( /)2 5 K $ L T 4
(D)2 B 5 A B4 i3t

1. Li et al.(2006)F] * -k 1 ficA|E %k fe & BicE - 8 B 5 F I M E#F
B GECS 0 W A Z Ak E E AL 431 Ao o £
e BB 3t A7k (slit, screen, string, slot, circular holes, rectangular holes)
ZICHF(e)E H P iEBiEET BEGH f BAod 432 P 0 $E 3
HEBF - ZEF2 B kT ivH 4 Zou&n L E%FT %

L 0F— 2R E BRTE o

Bl 43.1 2 BEGE(HEIHF()ZMBEE - d BY 7 ugmn
Tanimoto and Yoshimoto (1982):#5k & % » @%‘;l’i‘ﬁi“xﬁf‘ﬁ =R
ded B e o e R fE % 484 2 Kondo (1979)2 %% % Li et al.
(2006)2_ FEZEE %+ * - R DR E B BABRGEE Y
W E(b/h)2- M Thig F B 432 #7F > o WY BT § b/h<01PF > B
B g EF AP EFE B2 e q § T EARS 0 Y b/ h200 P
Byt ABITH - @95 =20 B} EERICHFE LT D
3 X o T Li et al. (2006)F]% do| T 3 AT A
U

2
f=—3338.7(%) +82.769(% +8.711,0.0094S%S0.05 .................. (4.3.5)

L EAPHF R R G T AZIE 0.050 F H @ H GE 4] 5 3ot

(4353 E kB n APy I ApS%kEACR 433 977 0 B ARF LY

- E;( o

Li et al. (2006) % #-H 2w fAF 8 > Ap$HF 5 b/h=0.025 » 7 £ 7]

PN KA fE s 2 KA KG BT T ARTE D o

Zhl- F P T=12sec » & FIFF A Behh=13 PHFE

b/h=0.025>3 T4 F e, =02 g -T2 8S, =1.0° B ¥ f* > f254(4.3.5)
Fedi Bl 8694 FEEF ~F -k HdkG B 4250 (4.3.4)
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1431 B AT 2 WA ER (Li et al.2006)
Experiments Tanimoto [1982] Twu [1991] Kondo [1979] Zhu [2001a]
Wave period T (s) 0.85-3.00 0.85-3.00 0.7-2.1 0.5-1.0
Wave height H (cm) 3.3-225 2-4 4 3
Water depth d (cm) 60 50 50 32
Water depth di (cm) 2060 50 50 32
Wave chamber width B (cm) 17-97 44 50 2.4-48.4
Porosity e 0.143, 0.25, 0.333, 0.4 0.58 0.2, 0.34 0.2
Plate thickness b (cm) 3.0, 6.0, 9.0 2.4 0.6 0.3
Porous shape slit screen circular holes slit
% 432 * BRE%iEET BEGE & (Liet al.2006)
= . Relative plate Values of f
Experiments ]
thickness bh - —01 0133 02 025 03 034 04 058
Zhu [2001a] 0.0094 9.5
Kondo [1979] 0.012 9 8
Perforated caisson 0.025 8 8.5
Porous plate 0.0286 9 9 8.5 8.5
Twu [1991] 0.048 5.5
Tanimoto [1982] 0.05 3.5 3.5 {5
0.1, 0.15 2

% 433 * F

B IEE T 5k 8, G E(b/h=0.025) (Li et al.2006)

Incident wave

Porous effect parameter &G

period (s) Lietal. c=0.2 Present =02 Lietal e=04 Presentec=04
1.4 0.79 4+ 0.051 0.86 4 0.09i 1.88 + 0.51i 1.73 4+ 0.201
1.2 0.69 + 0.00i 0.70 + 0.081 1.85 + 0.00i 1.40 + 0.16i
1.0 0.68 4+ 0.001 0.53 4 0.06i 1.09 + 0.001 1.06 + 0.121
0.86 0.65 + 0.00i 0.41 4 0.051 0.85 + 0.00i 0.81 4+ 0.09i

2. Suh et al. (2011) A3 A A BRI HF NP A BRE R R
(curtain-wall-pile breakwater, CPB) z_ F &% 2 i i 5 g iv 25> #
BT BBACE 434 7T o G BEREFR NIV EIH
PRI () T - BRERPERE Y KRBT A RRT
FLEAA T b R BB (/) B AP B (b/h) 2V TR F (e)

L AP iR 435 2 43.6 907 ; R AR R
%%zigzb 4 F e B2 B tk(e-b/h) B %AcB 447 41w 0 T
— AP M T B R T A RS -

H AT~ — 4=23¢
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(a) a perforated wall with vertical slits (b) a curtain-wall-pile breakwater
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<+ Present Exp.

O Liet al (2006)

V' Cho and Kim (2002)
<> Isaacson et al. (1998)
A Kakuno and Liu (1993)
D> Hagiwara (1984)

QO Huang (2007a, b)

<1 Kriebel (1992)
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¥ - % ﬂ%‘f"k Kim (2009) & H#m= ¢ 7~ 8 H3L 14 Ex 2 (747
B J R 'E‘ﬁﬁﬁ" FZ N heT N arg

£ =0.064 - (8.%)_0'77 ...................................................... (4.3.7)

R e TR F S L A A

. # 9 § ¥ Nejadkazem and Gharabaghi (2011) # 3 ARk i i 580%
ORI Fﬁ 4 ir}%\(slotted breakwater)d ‘K m }F AT > L 4o B
(43.9)7 » Lt fEH B K2 & FlZ bk fic o FI 7 Ao BB
Bk (BEMME S 2 F 6% ~ 8% ~ il BAF2 it~ kT
24 Bz A d 203 250 (4.3.6)% (4.3.7)¢ 5 BRI
P (e)Z APt B(b/h)— B % g it £3 F #H B BE(f )R F
2R %+ #- $ > Nejadkazem and Gharabaghi (2011)i& B~ 7 &
A EFHARERRTA T B - ke R TR
BG(f) I F B AP B (b/h)2Z B TR 4T Aror

f=3.75+[exp(g)—1.4]-[98.3ﬂ : o.oozs%so.z ------------------ (4.3.8)

* = #-Lietal (2006) ~ Kim (2009) ~ Suh et al. (2011)% Nejadkazem
and Gharabaghi (2011)#74% &) 4 &2 B 3 [ B 8(f)E 'K
F(e)2 LR (b/h)2 M T fe bah AR5 T FIZA R
drd 434 971 o
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B 4.3.9 %IENBIVE BT LW
(4% B Nejadkazem and Gharabaghi, 2011)

% 434 PHFEE - ICHF B TIIHEFEREGEIZ VR

Li Nejadkazem
1et
E | YK g3 , Kim | Suh etal. and
al.
ARy B & % #c 2009 2011 Gharabaghi
i ey o006 | 2009 | o1 e
(2011)
b/h P f f f S
f
0.05 | 0.143 | 0.00715 | 3.5 | 450 | 2.87 1.86 2.53
Tonimoto | 0-05 | 0.250 | 0.01250 | 3.5 | 4.50 | 1.87 1.25 3.18
And 0.05 | 0.330 | 0.01665 | 4.0 | 450 | 1.50 1.03 3.73
Yoshimoto | 05 | 0.400 | 0.02000 | 5.0 | 450 | 1.30 0.90 420
(1982) 0.10 | 0.250 | 0.02500 | 2.0 |-16.40 | 1.10 0.77 2.61
0.15 | 0.250 | 0.03750 | 2.0 | -53.99 | 0.80 0.58 2.04
Twu and Lin
0.048 | 0.580 | 0.02784 | 5.5 | 499 | 1.01 0.72 5.57
(1991)
Issacson et al. | 0-029 | 0.050 | 0.00145 | 2.5 | 830 | 9.82 567 2.76
(1998) 1 0,029 | 0.200 | 0.00580 | 34 | 830 | 338 | 2.15 3.24
Cho and Kim
0.032 | 0.286 | 0.00915 | 1.9 | 794 | 2.38 1.56 3.54
(2002)
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S IS LY T E R Lieral (2006) #7320 g R B
(b/h)ic if * 3+ 0.0094 <b/h=0.05 > F]* % ifflﬁ%);}fj-‘\ R
O BEGEL B RlaERY o

Kim (2009) 22 Suh et al (2011) AR ﬁ“"@jﬁ} /‘:"gtf?»ﬁ ﬁf--,, iz
FORRS H i T REEF LR RPN RP R F o
#* Suhetal (2011) =3¢ fiE € 2] o

Nejadkazem and Gharabagh1 (2011) =38 ¢ Ap¥Hr B id * % T 3
I b/h=02>338 1 B$eiid f E ¥ Tonimoto and Yoshimoto (1982)
Z_ 1 {%RdRiT o

CHWIHAEZ 3o B e R RS2 BN R B
B()2 k% 5517 § % Perez Romero et al. (2009) 444 5323
AR SV E G R/ & P L_%KJEI,S]'F]“ & 130> 2 f## 7 3HEL (B =1.0
m,1.5m)> 5% ¥ %2 T (D =80,52,40,26,12 mm) > §] % -k 1
HAlE 7 - k735 > HRE5%hEE doB 43.10 77 o Fi BEG
B fBEBEF K2 B > T 0 S e o B2 2 % - 1L g
BisFMAERGE( )P EDNZ M GRiP R T H - B
SRS AR AT AT

u :**ﬁ‘

F=0.31 (D)0 weeerneee e (4.3.9)

Bt Bic(f) 22 AR SRS (Dh) 2 B Ta 4o B) 4.3.11 #77% o 2 ¢ ¥ -

Wk p| Tt 0 ALY T=14sec~ 3 KiFh=15mK % - #iv

H}L —«‘U £ ¥ 200 kg(4p 4 * 2 /= D =0.43 m)v Faeld s Hd
L & e =0.45 ~ kA Bk =0.039 (1/m) » T ¥ %6 k& 7k

i pé%(qﬁ 5 130) HEe MR 2 0F Edok 435 v o
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Bl 4.3.10 44 7 5.2 % F]
(4% B Perez-Romero et al., 2009)

88—

for BIL>0.2
lower 95% confidence bound s DIH<0.15
fit curve ¢ 015<D/IH<045
— — - upper 95% confidence bound 045<DIH<0.75
b o 075<D/H<13
lL x DIH>13
|
1

for BIL <0.2

¢ 015<DIH<045
* 045<D/H<075

! 0.75<DIH<13

* DIH>13

£, =031(Dk)"*7
o a

f.=021(Dk)™*7
N
.A
e W

W 4.3.11 # 7 f B £ 24 ¥ Dk 2 M T2 B
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# 4.3.7 Kakuno et al. (1992)#-3138% 742 2 i 2 (h=50cm)

(1 (2) ) 4)
e
0.15 0.1 025 0.25
(gw)
B/b 0.0495 0.129 0.056 0.113
h/B 16.84 5.96 14.72 14.52
FAEEA
ik EE 60 65 60 30
b (cm)
F’E N }'
RIEA 5 15 5 5
w (cm)
$45 5
iidhs 0.0833 0.2308 0.0833 0.1666
w/b
R - i d
p 1.3053 0.6260 1.1797 0.5788
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LA R & A - 0 LA 1/ IR SPR N A 3
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