creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

BB G S

N B-g-2] it m Sl &g
ANUHA HHRHSR

RPN 2B YN T

USESE S

20134 6]



o]

ANUAA HHRSR

TS KIEEE AR o R fRE

BN Hl5-2] #ETE Foll 2] g

2013 4 6 H
A ) OKpEER MHEEMY G e ARHES
FhHEAR B X
% B B &

@ @ @

LR PN 2L SN 47

2013 % 6 H



Efficiency energy dissipation by
the longitudinal porous
of Jeju Tewoo

Seuk Kang

(supervised by jang—young Ahn)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MASTER OF FISHERIES SCIENCE

DEPARTMENT OF FISHERIES SCIENCE
GRADUATE SCHOOL OF INDUSTRY
JEJU NATIONAL UNIVERSITY

2013. 6



11

.vi

ST NI AT Y oo

I.

LIST Of FagUI S ot
LISt Of T a0 ettt e et

45
AT
.49

W Nd
T B P
Mo B o o W
N T ,_@_ ﬁ_wm

H = &

=0

Z



Fig.1.
Fig.2.
Fig.3.
Fig.4.
Fig.5.
Fig.6.
Fig.7.
Fig.8.

List of Figures

Genefal arrangement draWing Of TeWOO. ................................................ 3
EXDerimental model Of TeWOO pOntOOH frame' ..................................... 4
2_D Wave tank. ................................................................................................ 6
Wave generator in 2—-D WaVe tank, s 74
Inclined punching plate wave absorber in 2—D wave tank. - 3
Wave prObe & AMP for 2_D wave tank_ ............................................... 9
Result calibration of each wave probes. s 11
Sketch of 2—D wave tank and locations of wave probe for

measuring the reflection and transmission coefficient of

experimental TeWOO DOHtOOl’l frame. ..................................................... 15
Fig.9. BEddy making resiStance, s 17
Fig.10. Typical wave signals and therir spectra of 4 probes. -« 18
Fig.11. Time history after filtering wave probe. s 19

Fig.12. Reflection coefficient for experimental Tewoo pontoon frame at
D=OOOOO ...................................................................................................... 19

Fig.13. Transmission coefficient for experimental Tewoo pontoon frame
at D:OOOOO .................................................................................................. 20

Fig.14. Energy dissipation rate for Tewoo pontoon frame at p=0.0000
............................................................................................................................ 21

Fig.15. Reflection coefficient for experimental Tewoo pontoon frame at
p:O 1066 ........................................................................................................ 22

Fig.16. Transmission coefficient for experimental Tewoo pontoon frame
at D201O66 .................................................................................................. 23

Fig.17. Energy dissipation rate for Tewoo pontoon frame at p=0.1066.



Fig.18. Reflection coefficient for experimental Tewoo pontoon frame at
D=0.1550),  cerrereserserseseresies ittt 26
Fig.19. Transmission coefficient for experimental Tewoo pontoon frame
at p201550 ................................................................................................ 26

Fig.20. Energy dissipation rate for Tewoo pontoon frame at p=0.1550.

Fig.21. Reflection coefficient for experimental Tewoo pontoon frame at
p=02034 ...................................................................................................... 28
Fig.22. Transmission coefficient for experimental Tewoo pontoon frame
at p202034 ................................................................................................ 29

Fig.23. Energy dissipation rate for Tewoo pontoon frame at p=0.2034

Fig.24. Reflection coefficient for experimental Tewoo pontoon frame at
p:O2518 ...................................................................................................... 31
Fig.25. Transmission coefficient for experimental Tewoo pontoon frame
at D202518 ................................................................................................ 31

Fig.26. Energy dissipation rate for Tewoo pontoon frame at p=0.2518.

Fig.27. Reflection coefficient for experimental Tewoo pontoon frame at

Fig.28. Transmission coefficient for experimental Tewoo pontoon frame

Fig.30. Reflection coefficient for experimental Tewoo pontoon frame at
p203487 ...................................................................................................... 36
Fig.31. Transmission coefficient for experimental Tewoo pontoon frame
at p203487 ................................................................................................ 36

Fig.32. Energy dissipation rate for Tewoo pontoon frame at p=0.3487.



Fig.33.

Fig.34.

Fig.35.

Fig.36.

Fig.37.

Fig.38.

Fig.39.

Fig.40.

Fig.41.

Fig.42.

Reflection coefficient for experimental Tewoo pontoon frame at
D=0.3971. e 39
Transmission coefficient for experimental Tewoo pontoon frame

at p2039’71 .................................................................................................. 39

Energy dissipation rate for Tewoo Pontoon frame at p=0.3971.

Reflection coefficient for experimental Tewoo pontoon frame at
D:O494O ...................................................................................................... 41
Transmission coefficient for experimental Tewoo pontoon frame
at D=O494O .................................................................................................. 42

Energy dissipation rate for Tewoo pontoon frame at p=0.4940.

Comparison of average and range of the reflection coefficient of
eaCh porOSity. .............................................................................................. 44
Comparison of average and range of the transmission coefficient
Of eaCh pOfOSity. .......................................................................................... 45
Comparison of average and range of the energy dissipation rate
Of eaCh pOfOSity. .......................................................................................... 46
Photographies for porosity = 0.0000(a), 0.2518(b), and

0.3487(c) of the Tewoo pontoon frame for d=5mm, a /A

_iv_



List of Tables

Table 1. Specification of porous used at experiment. .. 5
Table 2. Standard specification of 2—D Wave tank. - 7
Table 3. Standard specification of DT—201 Wave probe. e 9

Table 4. Incident wave condition of experimental Tewoo pontoon frame.

Table 5. Comparison of the Wave height entered into the wave maker
and actual measured wave height of measurement wave probe. 14
Table 6. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.0000. cereeeerrmeemnnens 22
Table 7. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.1066. e 25
Table 8. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.1550. e 28
Table 9. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.2034. ey 30
Table 10. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.2518. e, 33
Table 11. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.3003. e, 35
Table 12. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.3487. e, 38
Table 13. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.397 1. coeeeemeemeeeeennn 41
Table 14. Analysis of reflection, transmission coefficient and energy

dissipation rate by wave condition at p=0.4940. -eeeeereeeneeennnnen 4 3



Summary

Among the methods of approaching marine engineering-related topics, to
get an optimal gap of the 7ewoo pontoon system through a hydraulic model
test using a 2-D tank, an analysis on porosity divided into 9 cases were
carried out and the results are as follows:

As the wave penetrates through the porous (gap) of the 7ewoo pontoon
system model, it was found that there is a wave energy loss because the
phenomenon of the separation of the gap due to the eddy of the Tewoo

In the overall trend by wave-height meter data, reflexibility increases to
the domain with high frequency as the wavelength get shorter while the
penetration ratio. In contrast, increases to the domain with low frequency as
the wavelength get longer. On the other hand, energy loss rate showed the
same tendency as that of reflexibility.

Reflexibility had a tendency in which the greater the porosity was, the
narrower the distribution range of measured data and the less the average
value got, and at porosity p=0.2518, a phenomenon in which the specifically
distribution range of data and the average value got lower. Penetration ratio,
in the opposite phenomenon to reflexibility, had a tendency in which the
greater the porosity was, the wider the measured data scope got around the
average value, and the greater the average value gradually got, and
especially, at porosity p=0.000 and p=0.2518, the data scope appeared narrow,
but the average value was the lowest at p=0.2518. On the other hand, energy
loss rate increased linearly as porosity got greater around porosity p=0.2518,
but it decreased around the peak.

Through the above results, a comparative analysis on the penetration ratio,

reflexibility and energy loss rate among the 7ewoo pontoon system models

_Vi_



with different porosity, the gap area of the model with the lowest penetration
ratio and reflexibility was 0.23m’ (p=0.2518, Width of porous(w)=0.2600m)
while the porous area with the model with the highest energy loss rate was
also 0.23m" (p=0.2518, w=0.2600m), so in terms of the breaking efficiency and
wave energy absorption of the 7ewoo pontoon system model, the area of the
gap with the optimum efficiency can be said to be 0.23m' (p=0.2518,
w=0.2600m).

Since the porosity with the optimum efficiency in terms of the breaking
efficiency and wave energy absorption of the 7ewoo pontoon system model
against the wave coming from the front stem was p=0.2518, it could be
judged that the interval of the longitudinal porous (gap) of the system would

have the optimum efficiency at 0.2600m.
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Table 1. Specification of porous used at experiment.

Square
) porous The whole area except
Porosity(p) meter of _ 2
) size(m) for the porous(m’)
porous(m’)
0.0000 0.0000 0.0000 0.9250
0.1066 0.0986 0.0110 0.8264
0.1550 0.1434 0.0160 0.7816
0.2034 0.1882 0.0210 0.7368
0.2518 0.2330 0.0260 0.6920
0.3003 0.2778 0.0310 0.6472
0.3487 0.3226 0.0360 0.6024
0.3971 0.3674 0.0410 0.5576
0.4940 0.4570 0.0510 0.4680
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Table 2. Standard specification of 2—D wave tank.

Tank dimensions 20M(L)><0.8M(W)>1.0M(H)
motor servo motor 1.5kw
Wave maker stroke 400 mm

plate of wave maker | 790mm(W)><850mm(H)

Wave absorber 400mm(W)>X800mm(H)*x2SET

i=)
o
R
=
Q
<
D
ije}
D
5
(@}
=
=y
(@)
2
Ll
i
Au)
=
pou)
lo
fru
i
a
1o
ofo

)
wn
—+
o
=]
—
<
(o]
(@)
o
PN
=)
o3t
R
N
—

AR glom a9 EqrHRatE dAAE F
Atk 22 9k A28l ¥ AE strokeZFE HuE A3 F2aGFA 9
inverter 4% FI+E FAHste HFrE AT £ don g B
05m - 25m, 3FF7]+= 05sec - b5.0secolil, Iare] A W 0

0.045mo] .

Fig. 55 249 2952 234 ) 2 2 52¢ 2x50 44 F waw
A

FRRTE FBATIE ATS i



26mm, &=&°] 0.1%1 % 0.78m¢ BAE EfgdAE AF8-3F Stanness steel ¥
TEEZ Ho ded oldt BAY EE A
(2004)°ll ] 3to] B 1= Slch

e

et
o
ofo
ol
B~
K=
oX
ol
rlo
BN
NS
o

Fig. 5. Inclined punching plate wave absorber in 2—D wave tank.

3. W Mx H =2H

A Tt SAC AHEE Tl DT-20138 A &322 A= & F7)=

BRo) ga war BuE @A Aotk AZRE ge NUe 99 s
@Al TN Aol Bol PEH AZe] Aojo] Mt vt

HAHER S o] HE So v Folsto] A

o
i1
>,
p'L
8
v



Fig. 6. Wave probe & AMP for 2—D wave tank.

Table 3. Standard specification of DT—201 Wave probe.

Channel number

1 Channel

Measuring mode

X1, X2, X4 (3 points manual switching)

Calibration voltage

1, 1/2, 1/4, 0 (4 points manual switching)

Output voltage

+2.5V / Full scale (Load over 10kQ)

Output current

+20mA / Full scale (Load over 20Q)

Temperature range

0~407TC

Power source

220AC+10V, 50/60 Hz

Electricity consumption

15VA(Approx)

Dimensions

66(W)x168(H)*<215(D)
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Table 4. Incident wave condition of experimental Tewoo pontoon frame.

beriod | Frequency Wave Wave Wave Wave

o " a,/\ Height Length | Steepness | Number

H(m) A(m) (H/X\) (k)

0.72 1.38 0.650 0.024 1.923 0.030 3.267
0.74 1.35 0.750 0.026 1.667 0.030 3.770
0.77 1.29 0.850 0.028 1.471 0.030 4.273
0.80 1.25 0.950 0.030 1.316 0.025 4.775
0.84 1.19 1.050 0.027 1.190 0.025 5.278
0.87 1.14 1.150 0.030 1.087 0.025 5.781
0.92 1.08 1.250 0.033 1.000 0.025 6.283
0.98 1.02 1.350 0.029 0.926 0.020 6.786
1.04 0.96 1.450 0.033 0.862 0.020 7.288
1.13 0.88 1.550 0.038 0.806 0.020 7.791

Table 5= Table 4¢] 3¢ 2315 i1 (Wave height)¥HS gHA st Zlo=zxn 2
AAe] F=Eo WE xurlel J=HE st AA ASH gaAelA SAHE
tlol ¥ o] mjuLo]t,

Aol AREet7] e AAE Teo] A5S E AR dolE FAMHlA =

aEE AL QA SEekA Rt g ataet AlSvarr & dAsa es & AN
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Table 5. Comparison of the Wave height entered into the wave maker and

actual measured wave height of measurement wave probe.

Designed wave

height 0.0240 | 0.0260 | 0.0280 | 0.0300 | 0.0270 | 0.0300 | 0.0330 | 0.0290 | 0.0330 | 0.0380

Measured wave
height of 0.0248 | 0.0278 | 0.0293 | 0.0304 | 0.0276 | 0.0303 | 0.0334 | 0.0300 | 0.0336 | 0.0343
p=0.0000

Measured wave

height of 0.0247 | 0.0272 | 0.0291 | 0.0303 | 0.0273 | 0.0302 | 0.0333 | 0.0293 | 0.0335 | 0.0342
p=0.1066

Measured wave
height of 0.0249 | 0.0248 | 0.0290 | 0.0303 | 0.0274 | 0.0303 | 0.0334 | 0.0293 | 0.0384 | 0.0341
p=0.1550

Measured wave
height of 0.0229 | 0.0263 | 0.0285 | 0.0298 | 0.0264 | 0.0298 | 0.0334 | 0.0289 | 0.0394 | 0.0349
p=0.2034

Measured wave

height of 0.0237 | 0.0264 | 0.0286 | 0.0300 | 0.0267 | 0.0296 | 0.0335 | 0.0290 | 0.0393 | 0.0348
p=0.2518

Measured wave

height of 0.0223 | 0.0259 | 0.0284 | 0.0296 | 0.0260 | 0.0293 | 0.0332 | 0.0288 | 0.0330 | 0.0343
p=0.3003

Measured wave
height of 0.0237 | 0.0269 | 0.0293 | 0.0301 | 0.0266 | 0.0295 | 0.0340 | 0.0293 | 0.0329 | 0.0347
p=0.3487

Measured wave

height of 0.0236 | 0.0269 | 0.0288 | 0.0307 | 0.0282 | 0.0307 | 0.0344 | 0.0314 | 0.0338 | 0.0355
p=0.3971

Measured wave
height of 0.0243 | 0.0278 | 0.0297 | 0.0313 | 0.0278 | 0.0312 | 0.0349 | 0.0303 | 0.0414 | 0.0358
p=0.4940

Average of
Measured wave
height
by porosity

0.0239 | 0.0267 | 0.0290 | 0.0303 | 0.0271 | 0.0301 | 0.0337 | 0.0296 | 0.0361 | 0.0347

Average error 0.0001 | -0.0007 | -0.0010 | -0.0003 | -0.0001 | -0.0001 | -0.0007 | -0.0006 | -0.0031 | 0.0033

Standard

.. 0.0008 | 0.0009 | 0.0004 | 0.0005 | 0.0007 | 0.0006 | 0.0005 | 0.0008 | 0.0034 | 0.0005
deviation

_14_
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Table 6. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.0000.
Observed Incident Reflection | Transmission
. L. Energy
wave wave wave wave Reflection | Transmission o
. . . . a,,/)\ . . dissipation
height amplitude amplitude height P coefficient coefficient e
(m) (m) (m) (m) ra
0.0247 0.0113 0.0070 0.0133 1.5500 0.2419 0.6365 0.5364
0.0272 0.0121 0.0069 0.0148 1.4500 0.2607 0.5868 0.5877
0.0291 0.0190 0.0057 0.0165 1.3500 0.2137 0.5892 0.6072
0.0303 0.0138 0.0057 0.0181 1.2500 0.2509 0.5920 0.5866
0.0273 0.0131 0.0039 0.0180 1.1500 0.3845 0.6185 0.4696
0.0302 0.0144 0.0039 0.0190 1.0500 0.3926 0.6022 0.4832
0.0333 0.0159 0.0027 0.0216 0.9500 0.4595 0.6103 0.4164
0.0293 0.0139 0.0013 0.0204 0.8500 0.5369 0.5897 0.3640
0.0335 0.0165 0.0020 0.0226 0.7500 0.5211 0.6157 0.3494
0.0342 0.0152 0.0024 0.0209 0.6500 0.6227 0.5779 0.2783
Average 0.3885 0.6019 0.4679
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Table 7. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.1066.
Observed Incident Reflection | Transmission
. L. Energy
wave wave wave wave Reflection | Transmission o
. . . . a,,/)\ . . dissipation
height amplitude amplitude height P coefficient coefficient e
ra
(m) (m) (m) (m)
0.0247 0.0113 0.0070 0.0133 1.5500 0.6145 0.5375 0.3335
0.0272 0.0121 0.0069 0.0148 1.4500 0.5679 0.5450 0.3805
0.0291 0.0190 0.0057 0.0165 1.3500 0.3814 0.5669 0.5332
0.0303 0.0138 0.0057 0.0181 1.2500 0.4151 0.5964 0.4720
0.0273 0.0131 0.0039 0.0180 1.1500 0.3013 0.6577 0.4766
0.0302 0.0144 0.0039 0.0190 1.0500 0.2709 0.6299 0.5298
0.0333 0.0159 0.0027 0.0216 0.9500 0.1727 0.6501 0.5475
0.0293 0.0139 0.0013 0.0204 0.8500 0.0915 0.6946 0.5092
0.0335 0.0165 0.0020 0.0226 0.7500 0.1195 0.6741 0.5313
0.0342 0.0152 0.0024 0.0209 0.6500 0.1582 0.6113 0.6013
Average 0.3093 0.6164 0.4915
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Table 8. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.1550.
Observed Incident Reflection | Transmission
. L. Energy
wave wave wave wave Reflection | Transmission o
. . . . a,,/)\ . . dissipation
height amplitude amplitude height P coefficient coefficient e
(m) (m) (m) (m) ra
0.0247 0.0113 0.0070 0.0133 1.5500 0.5320 0.5533 0.4108
0.0272 0.0121 0.0069 0.0148 1.4500 0.5415 0.5243 0.4319
0.0291 0.0190 0.0057 0.0165 1.3500 0.3752 0.5640 0.5411
0.0303 0.0138 0.0057 0.0181 1.2500 0.3899 0.5911 0.4986
0.0273 0.0131 0.0039 0.0180 1.1500 0.3613 0.6467 0.4512
0.0302 0.0144 0.0039 0.0190 1.0500 0.3305 0.6380 0.4837
0.0333 0.0159 0.0027 0.0216 0.9500 0.2027 0.6560 0.5286
0.0293 0.0139 0.0013 0.0204 0.8500 0.0920 0.7030 0.4973
0.0335 0.0165 0.0020 0.0226 0.7500 0.1382 0.6258 0.5893
0.0342 0.0152 0.0024 0.0209 0.6500 0.1198 0.6595 0.5507
Average 0.3083 0.6162 0.4983
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Table 9. Analysis of reflection, transmission coefficient and energy

dissipation rate by wave condition at p=0.2034.

Observed Incident Reflection | Transmission 5
wave wave wave wave Reflection | Transmission . n'erg'y
. . . . a /)\ . . dissipation
height amplitude amplitude height P coefficient coefficient e
(m) (m) (m) (m) N
0.0247 0.0113 0.0070 0.0133 1.5500 0.3517 0.5824 0.5371
0.0272 0.0121 0.0069 0.0148 1.4500 0.4716 0.5218 0.5053
0.0291 0.0190 0.0057 0.0165 1.3500 0.3498 0.5642 0.5593
0.0303 0.0138 0.0057 0.0181 1.2500 0.4103 0.5781 0.4975
0.0273 0.0131 0.0039 0.0180 1.1500 0.3649 0.6586 0.4331
0.0302 0.0144 0.0039 0.0190 1.0500 0.3445 0.6057 0.5144
0.0333 0.0159 0.0027 0.0216 0.9500 0.2329 0.5986 0.5874
0.0293 0.0139 0.0013 0.0204 0.8500 0.1420 0.6348 0.5769
0.0335 0.0165 0.0020 0.0226 0.7500 0.1817 0.5759 0.6353
0.0342 0.0152 0.0024 0.0209 0.6500 0.0699 0.6430 0.5817
Average 0.2919 0.5963 0.5428
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Fig. 26. Energy dissipation rate for Tewoo pontoon frame at p=0.2518.
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Table 10. Analysis of reflection, transmission coefficient and energy
dissipation rate by wave condition at p=0.2518.
Observed Incident Reflection | Transmission
. L Energy
wave wave wave wave Reflection | Transmission o
. . . . a, /)\ . . dissipation
height amplitude amplitude height coefficient coefficient
rate
(m) (m) (m) (m)
0.0247 0.0113 0.0070 0.0133 1.5500 0.1742 0.6020 0.6073
0.0272 0.0121 0.0069 0.0148 1.4500 0.2031 0.5440 0.6628
0.0291 0.0190 0.0057 0.0165 1.3500 0.2177 0.5491 0.6511
0.0303 0.0138 0.0057 0.0181 1.2500 0.2275 0.5618 0.6326
0.0273 0.0131 0.0039 0.0180 1.1500 0.1926 0.6163 0.5831
0.0302 0.0144 0.0039 0.0190 1.0500 0.2024 0.5920 0.6086
0.0333 0.0159 0.0027 0.0216 0.9500 0.1514 0.5891 0.6300
0.0293 0.0139 0.0013 0.0204 0.8500 0.1714 0.6445 0.5552
0.0335 0.0165 0.0020 0.0226 0.7500 0.1919 0.5865 0.6192
0.0342 0.0152 0.0024 0.0209 0.6500 0.0630 0.6242 0.6064
Average 0.1795 0.5910 0.6156
Fig. 27& &5%8°] A8 & we sdg Aoz Adds oo 5%
p=0.3003¢] WIALE WEE e Aoz 7 WeE 0.0891 - 0.36440]90H, o

T 023202 AA A<

_38_



0.65

0.55

0.45

0.35

0.25

Refletion coefficient

i

0_05 1 1 1 i 1 i 1 |

0.65 0.75 0.85 0.95

Fig. 27. Reflection coefficient
p=0.3003.

Fig. 282 &= &09]

a8 gle

= a
p=0.3003¢] F3& W3S YEeld Aow 1 Hel+= 05325 - 0.69700]
T 061684 w2 AAA AFe o] #L5% 1FIS Jdow 2
2o FAE Wolthh Fikg L35HZEZelA a2 e F7b Ho] WAy
S 2 YElyth
0.80
5 0.75
U
%o_?o #
a
3] P A
goss A
W X
£ 0.60 ;
@ 0.55 e A
= iy
0.50 : : : : : : : :
0.65 0.75 0.85 0.5 1.05 1,15 1.25 1.35 1.45 1.55
ﬂbr“a\

Fig. 28. Transmission coefficient for experimental Tewoo pontoon frame at

p=0.3003.

_34_



Fig. 29= &=
p=0.3003¢] oA EA
ow, Hy2 0.5573°] .

om
H
ru:{ru
2
o
g9
o
=)
o
offt
{4
ro
ok
)
o
o
11t
e
S
fto
k=)
o,
o
4
Q

by

0.70
o 0.65
©

2 0.80
5 0.55

-4% i '
g o.50
0 0.45

<. 0.40

5

5 0.35

E

10 0.30
0.25

0.65 0.75 0.85 0.95 1.05 1.15 1.25 1.35 1.45  1.55
ay/ A
Fig. 29. Energy dissipation rate for Tewoo pontoon frame at p=0.3003.
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Table 11.

Analysis

of reflection,

transmission coefficient and energy

dissipation rate by wave condition at p=0.3003.

Observed Incident Reflection | Transmission B
wave wave wave wave Reflection | Transmission . n.erg'y
. . . . a,,/)\ . . dissipation
height amplitude amplitude height P coefficient coefficient .
(m) (m) () (m) e
0.0247 0.0113 0.0070 0.0133 1.5500 0.1838 0.6713 0.5156
0.0272 0.0121 0.0069 0.0148 1.4500 0.2483 0.5536 0.6319
0.0291 0.0190 0.0057 0.0165 1.3500 0.2103 0.5325 0.6722
0.0303 0.0138 0.0057 0.0181 1.2500 0.3644 0.5468 0.5682
0.0273 0.0131 0.0039 0.0180 1.1500 0.2991 0.6270 0.5174
0.0302 0.0144 0.0039 0.0190 1.0500 0.3104 0.6063 0.5361
0.0333 0.0159 0.0027 0.0216 0.9500 0.2136 0.6115 0.5804
0.0293 0.0139 0.0013 0.0204 0.8500 0.2131 0.6516 0.5300
0.0335 0.0165 0.0020 0.0226 0.7500 0.1883 0.6970 0.4787
0.0342 0.0152 0.0024 0.0209 0.6500 0.0891 0.6704 0.5426
Average 0.2320 0.6168 0.5573
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Fig. 30. Reflection coefficient for experimental Tewoo pontoon frame at
p=0.3487.
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Fig. 31. Transmission coefficient for experimental Tewoo pontoon frame at

p=0.3487.
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Fig. 32. Energy dissipation rate for Tewoo pontoon frame at p=0.3487.

Table 12 =% p=0.3487¢ wje] g3 F3ibgrof ok HALS Fib-& 9

Table 12. Analysis of reflection, transmission coefficient and energy

dissipation rate by wave condition at p=0.3487.

Observed Incident Reflection | Transmission B
wave wave wave wave Reflection Transmission Aln.erg.y
. . . . a, /)\ . - dissipation
height amplitude | amplitude height p coefficient coefficient
rate
(m) (m) (m) (m)
0.0247 0.0113 0.0070 0.0133 1.5500 0.1492 0.6044 0.6124
0.0272 0.0121 0.0069 0.0148 1.4500 0.2562 0.5528 0.6288
0.0291 0.0190 0.0057 0.0165 1.3500 0.1830 0.5391 0.6759
0.0303 0.0138 0.0057 0.0181 1.2500 0.2334 0.5535 0.6392
0.0273 0.0131 0.0039 0.0180 1.1500 0.2683 0.6327 0.5277
0.0302 0.0144 0.0039 0.0190 1.0500 0.3179 0.6441 0.4841
0.0333 0.0159 0.0027 0.0216 0.9500 0.2088 0.6556 0.5266
0.0293 0.0139 0.0013 0.0204 0.8500 0.2403 0.7793 0.3349
0.0335 0.0165 0.0020 0.0226 0.7500 0.2159 0.7755 0.3520
0.0342 0.0152 0.0024 0.0209 0.6500 0.0762 0.7083 0.4925
Average 0.2149 0.6445 0.5274
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Fig. 33. Reflection coefficient for experimental Tewoo pontoon frame at
p=0.3971.
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Fig. 34. Transmission coefficient for experimental Tewoo pontoon frame at
p=0.3971.
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Fig. 35. Energy dissipation rate for Tewoo Pontoon frame at p=0.3971.
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Table 13. Analysis

of reflection,

transmission coefficient and energy

dissipation rate by wave condition at p=0.3971.

Observed | Incident | Reflection | Transmission breras
wave wave wave wave Reflection | Transmission | _ o o
height | amplitude | amplitude height /A | oetficient | coefficient | G1S5P2HON
(m) (m) (m) (m) rate
0.0247 | 0.0113 | 0.0070 0.0133 1.5500 | 0.2191 0.6089 0.5812
0.0272 | 0.0121 | 0.0069 0.0148 1.4500 | 0.2408 0.5480 0.6417
0.0291 | 0.0190 | 0.0057 0.0165 1.3500 | 0.1275 0.5663 0.6630
0.0303 | 0.0138 | 0.0057 0.0181 1.2500 | 0.1840 0.5707 0.6404
0.0273 | 0.0131 | 0.0039 0.0180 1.1500 | 0.1784 0.6601 0.5324
0.0302 | 0.0144 | 0.0039 0.0190 1.0500 | 0.2451 0.6551 0.5108
0.0333 | 0.0159 | 0.0027 0.0216 0.9500 | 0.1291 0.6708 0.5334
0.0293 | 0.0139 | 0.0013 0.0204 0.8500 | 0.2060 0.6899 0.4816
0.0335 | 0.0165 | 0.0020 0.0226 0.7500 | 0.2018 0.7948 0.3276
0.0342 | 0.0152 | 0.0024 0.0209 0.6500 | 0.0764 0.7392 0.4477

Average 0.1808 0.6504 0.5360
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Fig. 38. Energy dissipation rate for Tewoo pontoon frame at p=0.4940.
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Table 14. Analysis of reflection, transmission coefficient and energy

dissipation rate by wave condition at p=0.4940.

Observed Incident Reflection | Transmission 5
wave wave wave wave Reflection | Transmission . n'erg'y
. . . . a /)\ . . dissipation
height amplitude amplitude height P coefficient coefficient e
(m) (m) (m) (m) N
0.0247 0.0113 0.0070 0.0133 1.5500 0.3353 0.5483 0.5869
0.0272 0.0121 0.0069 0.0148 1.4500 0.3636 0.5152 0.6024
0.0291 0.0190 0.0057 0.0165 1.3500 0.2399 0.5799 0.6062
0.0303 0.0138 0.0057 0.0181 1.2500 0.1641 0.5831 0.6331
0.0273 0.0131 0.0039 0.0180 1.1500 0.1406 0.6493 0.5586
0.0302 0.0144 0.0039 0.0190 1.0500 0.1833 0.6613 0.5291
0.0333 0.0159 0.0027 0.0216 0.9500 0.0765 0.6702 0.5450
0.0293 0.0139 0.0013 0.0204 0.8500 0.2165 0.7231 0.4303
0.0335 0.0165 0.0020 0.0226 0.7500 0.1522 0.6493 0.5552
0.0342 0.0152 0.0024 0.0209 0.6500 0.0728 0.7187 0.4782
Average 0.1945 0.6298 0.5525
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