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Wave dynamics around the floating circular flexible plate over a
permeable bed

R. Gayathri* , H. Behera, Chia-Cheng Tsai

* Postdoctoral Researcher, Center of Excellence for Ocean Engineering, National Taiwna Ocean University
Associate Professor, SRM Institute of Science and Technology, Kattankulathur, India
Professor, Bachelor Degree Program In Ocean Engineering And Technology, National Taiwna Ocean University

ABSTRACT

The wave scattering by a circular elastic plate is investigated to examine the impact of a porous bed in
dampening the far-field wave energy. The unknown potential for the free surface and the plate-covered
regions are obtained by coupling the respective boundary conditions. Further, the Bessel series solution
is obtained by using the matched eigenfunction expansion method. To understand the efficiency of the
present study, wave force excitation on the circular plate, far-field wave reflection and transmission
amplitude, flow distribution, and deflection of the plate are computed and examined. The study shows
that the wave amplitude on the plate's leeward side is reduced drastically. In addition, the permeable
bed plays a vital role in wave energy dissipation. This model will be useful in the development of a
mechanism to reduce the wave load on coastal/sea facilities for various marine development activities.
In addition, this structure has minimal environmental effects on different coastal processes and can be
used in various coastal/ocean applications.

Keywords: Circular plate; Porous sea bed; Eigenfunction expansion method; Flow distribution; Plate
deflection; Time simulation.



FREA
1 XBeach HC8 F 35 35 08 AL i i Sk 2 B
B H 2 kE 4 AR
CEY RS-

VBRI R BRI RO T2 & RE LR
2 BT R KR RO TR 4 BB

g

BREREREEBEREERE L — o ITHEAET 01 TIOR3 774 B W R
ZHHEZ R TRRETE BogB MR LERENEZ — BRREA
MR R A RO I U ROR IR BT R AT T Z AR R - MERE ZINRE R B &
2EAEE AR - it > EE RIRE RO P U S 25 KB R T Ry
H o ATIE LLXBeach By B 15 015 5 38 20058 K il 8 68 K B IR R 2 /K8 ) i g
OKAL ~ B K TH S BB IR R 1 T Z N /KK D) B 8 R 4 i 2 A &b - I AT 3%
723 #7775 (RMAE K BSS) 73 Jill B ALK 8 ) R R B AL 2 R 72 - B BB o 14 I 68
XBeach Z 715 7{ XBeach-GH#E 17 5 5t - 22 5 HfE 5F X Beach 8 {5 5 30 5 8 8 ) 2 i 1R 5
BERETT - WA B R B A KB ) s R B L > DRI R 2% -
B G5 - U - B~ XBeach ~ R RTEE - # K - SEE(L

gL BEG R iE AT
B E - TeY oy

A HRE?2 FRA Rt gL

VR P AR R TR A
ERVA SV o o N e 6
3 BUIL PR ER TR TR ER At oA
BT PR R TR B Al A
> BT PR ER TR T AR A AR ST &

2

BHEEEtE - MOST 108-2221-E-005-015-MY3

ASLE PO P LA L E S B AT 2 PIV SIS - $HEHIITIR A 58 B B2 EoK AL
ETTIERE 2 RS TR - IO T B /KA 2B AR Ry — [FII A E /K T 2 5 g B B [ 2
2 ZE - ASUNE BRI IE 2 SRR PIV B RS &G R - BT EE oK
85 PR 8 5T e 2 EE T > W E SR TR B A s B S o AL
AR AR5 [ 2 T2 EA R i - DU bEE SRR A M M — P E .
B Hf B AR S DAL A R E B 22 -

Bdts © PUILK - EEEEH - BiEr - B5UE



o 13 Y T e E
2o B E IR S

ESUE S A A A LS R

bR AR R T AR A

2 G AR R TR A
eV DN R Nw e PN R =|

T A R TR 2

S T A 4R TR 2 E

BHE Rt © 10881041 (4755 © 108-2221-E-005-015-MY3)

ASCETINILES 1:3 Rl b2 EEeiE » AMEFIFA SR RKEE 2 v 0% ~ BRI
LA B S R AT HSPIV S0 440 » METEOTHETE 2 5T > DUR B BB 2 R =K
ZREE(HO/M0=0.363 ~ 0.263 ~ 0.110 2 0.050)#ETTEIE 7 » FHF FH = IS fEfAEHTIS HSPIV 21 %
4 DIHRREE FOV2 R SWS Z i Hafe » WRZTR S e > s B i

POOTIR A AL S BB A A2 o 2 £E 2 RIS (b oy Ry T BB RO PR BB S (2 S A e e
FE e P E B A SRS Y AR LA HSPIV RIS SR 4830 AR i
A2 R HOARIRE R4 = (U 1% RS R 8 B R (/KR EE A AR » I DU B el i B0
SIS FAFHESIHAR > E BRRE AR T 2 dEEh 8 L B g -

ST B E SRR 2 A AR AR S - WEARIS A AR - BEE AN B S e
FE RSB P R HE TR U LR > SEIRBURIN I IR B FOB SR R W B 2R B4
A -

RESHE © JISLN ~ HSPIV ~ SIS « S il piskim



J)r N2 :-‘ ‘\L A N1 s , > _\
CRCE S S R ST
e ae b o o a2 o3 . 4 o 6
APEE S FYE OMBE s AR L2 FE
'R B K TR i B
TR ER AR K TR LRI
P KEL SRR R TR 2SI 5
BT F A
. eI e =
BRI e FE R B 7R &

i 2

EAR A H iz B A PIMARIES) - (REDSBIEIs R SR8 RO
R S/ Kk S Y IH H R N TR ARG % 2 55 » T B st RonE - 78K ~
N R Iy /K EIEE) - R P BEsED C  FEEE 2 KE R SR SR h8R =
Rt AR AR R AI TR KE &N - DIHERR B Z £ - ACEMEFERE " 288
IRPESRIKE R RGR ) R TR - TP S KR B (T
&R A ROBR) > WA HENERE TR -

BgEae « (SR bt~ KBRS - I VR - Bk a

VR LR BB e TARER A A
2 BT K SR ER B TAZ SR A B PR

i &

Ao EEEEE AR BIRFT » BEURIR IR THIRRENIVRS  WE B R G =G - DL
WIREFER RS K RS RN ZER AR EEE (bubble image velocimetry, BIV )
HIEHEE G RIS MBI CBEDHE (fiber optic reflectometer, FOR )& HI i 55 25 20 1 Y 25 R AafE
R o LEENREIR T LA EIEEI BRSNS DR —EZREIEE & ERDIZERE
O RERREEEMHEE > STERSESEMEHRE REIEEE - 550 [FERFE e S
T R ST BN > WSS RIE S AT SR & HEG =R ERE b MR VeWIELE -
TEAR P EEIGER K 1.24 > T AEETRNTIZEA 2 2% -

BdHe © IR - ROBRGORERER LRI - ZOnE)



AP RE R 28R R E R
EEY HiFR i hg Mo
BUTL LR ER IR ERIR K TR EE 21

g

AWFE s DA I #5057 /K A8 B8 25 breaking wave (BW) plunging dam break (PDB)’ F1 hammer-
fist (HF) =fHHA )R (greenwater) B} o REESEMEYIE 2 BRI - DIRCER G ERE
(Bubble Image Velocimetry, BIV) #E{TZEEEEM o shEass SR DA 8 2 S5 19 Bl E
BHZMEE PR =B R R KRR KRR EEs R iais > A& R =H 2 M= 2
1 o BAWIE B E IS YRS L Ritter (1892) FTHE H AYAE BB F A SR AT A AH (b bLa
BRGNS 46 T FEMT AR IEMERY W6 /K0%% » (F aDIEES KIS Bt b E A A S AR R R 38 e oy
i o
RAfEEE © R - R - RUBR GBI

bR R e R AT 2 M PR

B E ST AT BRI L A
2 BT R R R L B T B

i &

HMETEVDN - ATEICER O 2 RIS INE - B—RREZEEFEIN > 2R 123 4
B BOEESY 1.0 A - DIFRITREZEHNEAR LRI TR > BUER S 40 A
B DN BIREA B — R HY R Z 28R R, VDN i & LB R IRBE =
It > AWZER A SR MR TRV DREE B M2 FERAIDIZSUE R - S
FERE 2B SSUE Z WRR e R B e BB AT /K B D S DU A - FE e M R R il 1
EFEFTIERIMETR VI ~ BEAHNEE 2 b - [R5 - SEEIRTESUE - 01 A I A
RERE it S U R DS IERETSMR TR DN B B R ~ LRI e R 2 =
firsel s -
Bedee] © SMETEVDIN ~ AT R0 ~ SESR e - IRTESE - IRV



B AR R AR R L Bk
e Impg’

BTIEI KRB F RO AR A BRI
BT REK A RO AR A BRI

g

FE SR B R AT E A 7 CEST R B R OR » T RS R AL
BEMIREE T 2 > BUREE R RS TRt R E bR a ) - T BEAE U2
o (SRR A OB R DR B YT 6 2 AT Rl i 2 P RIBI R R - FOWT =
R KR R 2 LIS Dl R (BIB R R v W (AR e - 4 P Bk D AET TSR - A EIRREZ
EIRTEas REE LI LR - Rl > AW LURIS A SE 2 R RH RO TRIBIRREE - I B HE
K~ TSR ~ UM KB HEIP T 'SR - EREEAIFRAXENET - 1]
AR ST R UR S BB R BRI RIS P - EER s Ll & /KRR R
N R A EIREERES R e E 0 RIS R 8 ke 6 AR T AP ERIES IR 1.2 331 &
SR B HE D LR RE A S Ry WO R [E)7238 M 2 1/10 3B/KBhIRARHE » M EEEHIRE e i 7> W A
RS -
R @ FEREROEIN - BIPRRHE - KR ~ TS - #UN K - KRR



» a2 R S
it e 2= X e

ERTIHRE? FPYFS Y RO

VBT A R TR 2
2 G P AR LR TR 2
3 L AR R TR A R BT
T AR R TR 2
S T A 4R TR 2 E

&
FHEHETE - MOST 108-2221-E-005-015-MY3 5 109-2221-E-005-026-MY3

AWENE RS R LA BLE R S IR AT . PIV S S 4R » TR S /K€L HO/MO =
0.310 HYfRME T » BRI /KRR AS S T BRGSO B S i T B B e -
AT A Z RIOKEDIY ~ IV HEEE RO T > DIRECRE B 2 IEREME: - A
SR 2 BT RGN TR R PR RS IR Moy By (DI - Q) BNl & (3)EHN
HigF =P - BEAERAR T ZATRRE /KPS T > et HA S 2 2
b - SHEEEFE /KRS 2 R > (OKPIEREREENRAT « &IF Ry - WEEE A FHY
LR BRI R R T AR AL T B EEER » (KPR S AR UM o A& SR R > LA
AMEZ R SR B s - S BT G 2 BB - AR AT R JOK SR A E e 2
HEEL - T AR AR SRR KPR I e N 2 k3 -

BRdEE © R ~ AHTR - KB - EA - KRR - BFE -

Akhmediev breather ** & B & & 5 1L i
THRK FrES 3F8°

L o LR R TR AT A
2 By LK T AR AR
B REIE A

i &

FELHREL T B M T A5 B 8 R 2 72 4 (modulation instability) 5 B8 » 1 JH R & 1T
DIFIFFESR R T 48 7772 (nonlinear Schrodinger equation, NLSE)HJIAR, F-f@Af i it « AN SCF]
FH Boussinesq fEFEITEEREE © DL Akhmediev breather /E By ¢G4 5 A » £E5 Akhmediev
breather 7R (LA [EPEIRENE S - SORIRIE RERIEERTHELEIE -

BldHe MR BEATREN: - REIOR - BuERRE



FHEA
AF Rk S AIS B
LR A PPl Il IES A 3 A 1
ot EL 2Pl
VB A N B B R e & e R g L B SR A
&

AT A B I (L 5 VR B B BLHT 2 CODAR B LA (H S ~ B R E
FEE) > DU 5] B U EE 2 R R ) 2 L AR AT /A (Multiple Signal Classification - MUSIC)
SKIFEEIERER > W PAR/ VP J774(Least-Squares methods)s R - FAUFARMGBUR
SREAEE EERDRHRA ] fe 2= FIPR AR SR B ] - HEE —SREEE AR 16 8 AIS J3¥AR » (¥R EER
TR EEETAE R > QOBEEEAUN Ry F VS [ SR EE S 4E SR - CHZ R AL Rt - RN ATRE Rttt
W I A DAL R Rt B B BB PE (R B YD BB AR R e [ BREE B RS T RER
g1 K rE ALY o3 i R 4.8 (CEREEBRFERRATE ) +24.58 K 4.8+ 4.44 en/s + AIERUN HH R
b > R E Bl R U R SR B R B R RERIIRF S -GS R EE SSRGS - 18
SR LI B2 A ERRE - RS T AR AR RS

Blde © EAHE E ~ AR - B

L SAA P R el I
= 32 > N\
A AR T AT
2Rk 'MEFIELE’
RIS R T RER e  SEEAIMOR TR SR A B O
BT R BRI S L BRI B
BN AR RO TR 2 B

i &

SRR P RATEERRE AOR - EHEEET - EERENFIREIRIFEES - HINKRK
MR IR A LB FHVERIAIR - NI E R R RORIPEAHI 5 as - (B R RORANE
B e TREA M E RIERT] - T AR S A MRHIE RS2 R S TARANT = ERE R - AWTFTER T EORT
TS EE Z EREFAR » ARIEAOKIFE 2R T T 04T € JONSWAP SIERCAS RS - BE RS
AU AUFEAT Pierson-Moskowitz 5 1 FEBRGET S E RO RELHI A TR EHIBAARED 77 - AWTTE il R RO R T R 3
B SR A RRE Y 4R T FEEEES  SERSERRTE A — 2 - 2RI R 22 5 RO R A R H BEEORHY BFI {H
(Benjamin Feir Index) » Ll 3 B 5 8 5 e YR I TR E B S AR -

R © BEIR ~ HREGEE - RS - EHER T



FHEA
BB LT FY e pESIE R E
LA Ty

1*

BARAF
"B E RS SRR S 8%

i &

AUFEE B E R UREBER RV O IE FH BU e S - RS S BrAE
AL BRI R- S U — £ S B R DR S SRR - st B
IR R S AL BUE A EHE - RASBERG IS G I R UR BTV - AR
PR E E GRS KRS ARV IR - SHEDUREBFURN T RIS ERE RS - &
HEETE LIS N RISHR 8 - TR DR BRI E - TRHTEEE
SARISHIRE RS > FIRERE VIRGHTIE SRR - SRHEEIR S (L BU R URIB UL £
I EORAS-AAS - JAUEG- ISR B S ST SRR AN I & Y T ek B R AR LR A e - SLAE e i
FREF e B BB R - B R B S T — R SIRREE - W R
FEIEBTRSRIE TR R B © R BB BU RS YIEV S EIE A - Ea ()22 YRk
VERAGH RSB © (o 4RGN S FEGAE Y SC AR - PR BRGE SR LSRR
Rye - BEEHE - KEEL - FHREREY SRS (F R ELLE - HAEREIRFD
FEHI -

R - RORGREVISCEIER « FRRER) - URBIE - KOREIY

0PIV ¥ AR TY B EF ol 03 B B e A
SR nFEHrda gt Ay
Hag rma’ i’

BRI TR AT
2 LB KT TR
S BB KT TR AT

2

AHITSE LUK B (G ZR R e AR R i 8 SR M A E A RV S HiCE 2 e R
(b - WFETTAEDUK DAL B SRy U5 G IR B 8 S g A RV S SlCE TAYRE
BIRAGE - B PIV RO R R FEE g e W B b AT s e B2
LGSR AT B A TEER BT S - H H AR SRR e B A RE RGBT DU RV IO R
ERERVEER - SERPHREERER T BIMERZ SERA - RIgEER) - K ZmItE
fEH m R > AIREEEON  NEIMEIE S R FHEERER IR A8 - DR 10 2257
Z P B RE BAREE 5 3> Z I MEAE AER N -

BRdte - WM A7 ~ AT RGOS (PIV) ~ it ~ SERE(L - BFIRE

10



FEA
AL SR &)

S
L
(=
N
jﬂ
(‘Fﬂ'
bt
P
L

~

_J

i UL T R o~ 3.4

e e e B
IR LGS TR PO

i &

AR O REB TSR N T RIFROR Z e - B E A B RE
BT  JKEE - IREEM B RIRREBIRAEE - REARE > BRI HE - Bk
BRAERIBAGEAVEE - SURGEREH - HEOREERR A AN THATERZ
[t AREEE B AR RANTHAFERAENF RGO RIS S BIER - FEREE
FoBPEBERADRHER T T > SO BB i (R T R s 53 A FT 22 17.27% % 39.02% 5 FEARAA
& RS IR MRHER T T - ST RSB B B NI = 701 By 12.86% f 49.74% -
REdEEE © A THEARE - BURBGE

w H T N A s kL 2 B yE 8 w2
. 1 a2 L 3
T K3 PR3 B35
VBRI R TR RS R TR A RE A

2 ET AR T ARRE RO TR A A
3 BT KRR AR RO AR A B

i &

AR R - SREMIEIEATE NN 2GR EA —Sel S - RESTIEERERK
HRATAEKBROIRE - MBS I TS HE R - SR RLEIIDN F il & & F e
AL - ARTFTiEEE R TIEREE O TARER 28R 20 A RV el /KA T 5%
B SRt N AU A I f 8 B U7 A TR A FIFE R N N BUR R IR - FETiir 5
PRES N AU BTN W E YRR ZURE S RIS e EBREE RS A AR N AU HOWTHE
/NP EIEIRIBINILR - RRAER ATEL O ESRsa TR 52 - JMEE G0
sl T ARSI S E B (E > BEI TG L 2R 15 B N B N2 58I
FE - [T AR Rl -

RG] © N EDR ~ IO - KRBTSR ~ ORMITT - B

11



FE A

—>T5 ) - N
TR P B P O S
- . 1,2 z, 3 . 4
EEF TR BELE
VBRSO R AR ST L BB ST &
2 BN R R BRI B B S e i A

SRR R LA LR A
* BTLR R B R B R S R S AR

g

A mEEE ECREZHIE RN REVEREN - HAERLE T REE - AT
ATRRFBIIESE © ZRi S 2 AU AT BRI, » (/SR P AR B ) A2 2R
Fote T MBI BT I SR B MR 2 MR > AWTITE S AR ARG 12/
IR A A A R TR PR B2 R > DARNIRACE AP BE R IR AR B 2 A -

AT FTER I Z B B 7 H Bk 2 RS HRC 8 f4Y(Long Short-Term Memory » LSTM)
TERZERE > WA S B hin B B pa B PR (i DL S i S AR R U TR 5 TR > IELUR
FUFFEHETT LSTM AU ARER © #5Hh 77 BEREEfE(seperation distance, SD) Kz Sy BERITY ST
(skill core; SS).Z &t BAVELEIEER » nIRIAWTFE AT S 2 i B A B A H SRR LR R (5

Mo ERERE (IO SBENSER IR - SUE AT REUEERERARIK 12 /N AT
TR TT A S -

BRI ¢ RIRFTHER - RAGWECIRIEAL - U5 - RS E

LR EARBEREAS P G2

35 AR R ’gﬁ?%{}"a 3.4

BT R R BRI TAR R L B B
TR AR 2 BB
ST BRI AR 2R IS B
UETRVE 3 pud= Sy N=- YAy s g

i &

HE B R E P S AL TR AT RE IR RS R (R B A TR
R R AR T R ERIR R ROROR- S B I E R E SR AN Z e - A EZFTHAT R
BRETAERCERIORZ B TTE RIS [F R 0 i S A R S s B T R AR AR 702
Wes e PRET - BHERCRETT > ERA RGN 2 RN RS RS EREA 27D 20 (ERY
K ERERIE  REDADE — SR SRR R Z R ACE T E SR B > Ryt
FUREEPARIR - FEGERR (M EREIY Z o iht TAHEE - ASCRIEEREER IR E R
FEEEZ B JOENSWAP sl BRI & R EREITY - AT ERAGEITFEZ H -

Mgt < TG - A O -

12



FRE A
S CEZE I VRS L RS
Eyeid ! R’

VR P R+ R TR A AR
2 F IR RS LR TARER SR

i 2

ARE SR EE R DR T > AR/ HRE PRI ST - BT
PRS2 BTN 2 SRR R o B 2 A B BRI I B P AR R R /KPR
£ TFEETE LR AR > /NIRRTl A ZE SR R ) B TR R B R A
B o NIEA TR ER TR el thAN ABIIEJAVEH R - EERIUTABH PTV LS 4HER
B ST RLEN S BRI AT - REEBRGEIRT AT RERIIIET) > Nl 2 R s L k2 AN
s B BUTE IR NI AR - HLAESROAEA AT Wiberg and Smith (1987)fRAEGESR - (H
FED / ks < 1BHEABIIE S B e R - HE KNS RE e AT - SHIMEERRIZK
USRS - SRS B R bR - FARI RS BV, SACRUR BRI EE(E R AT/ 0.01 -

Rds © BmhboR - BESUB0IE ST - REEE - L5 A

>

972.F 5t B

Juaf

BB AR T E 2 T
S A I S
VR R (A PR B T4 g

2 i B AT TR A
2 SR TR R

N
¥

.
¥
-l

i &

AT ST R S AR K TR E B AT IRAE 1S L S AR S RN T > T{EREAEESR
s 2 FvEERE et —TE nlRE /D BRI K TS ER R IR PPl - 48 FFT
ST SRR IR IR RNy S > DUBERRBOK L mTRE S A ST 572 - BIIEARST R
i S S TEARR - AEAERAREANE T SRR A (i & DASR M B ke A AL BB OIS P51 -
HEFTHRH e SR ATRE B R 17 » 48 HH 10000 ZXAYEEEE N - ASCER B4 5000 &
TR =R P EE ERIRRE - s EEEEE BB AR - IR —J77ER]
DUSEE2 H R A Je 0 B B e R BN B R AT &R, -

BRI - B FIRER ST ~ AR ST ~ BEf&sE - FFT

13



N 2 v w32, N E N (Y SN
U BB RRE LT R RINVE LS
w1 . L 2
2B PRE
VBRI &8 R TR R TR A 1R 9e B
2 i S B TR R TR R 0%
3 &

AHITFE DL = B (A R 2% SR B i S 0 i - 1 PR AU kS (L
B IR R EREHER AR - FEEERRAY RERES - RERURE GRS AR IR
EBEEEHE - WA AR E O s T R g — BN - MR ER O E HHE— B RO
PEA TR 22 R - (5 RS  WERONEH - B =HEIRE N & G A eIk
Gt - AOFBET > WENOEZRWEEL - THEVERGHESZTE | - &S
WAARAT ERAS RE R 2% - — IR SR A 72 A T2 FH PR A B IR G5 o SR R AR Y A
& -
BRG] ¢ SRER - B - e

SR 4 BT NTER 2 - ML ANIE B

g
Ve R £ R TSR 2RI
2

RORSIBCFAEYINES) (/K  EEEFEES)) nRe RS /ERI T3

5 HEIIE SR A E BN A AR KON - HHELERD > B ~ S5REYILLR KK = HEHI A A
P& Rt - 15RO WT5E - AWTSEERRIAET 574 - i B B SR LA
Iz Z 4 BB RIRG © T T TS AR - ELrh PR R R (e F TR e Bl
ORI > TR B 2 S AR FHRIER R B AR 2 - I RIRRARNT R DA R A
BT - DRSSP SRR 2 S BNIIRIE - DT RBU ARSI R RV T - D
B R BAE R & R T B -

Rt RS REY) ~ PAR BT - K - BT A

14



TR AR R g
e wEg mEgl @R’ Fay"

VBT B R BT K ST 0
2 BT R KA RO TR A

i 2

AT H Y R BREE KR - G na6 1 FH RIS 25 BEEE 7 {7 (real-time precise point
positioning, RT-PPP) &SI BN R 2 R - ATk bl 8 S LA B K AD AR - g
EREESNERNN 205 HHGEEUN © 1h5h - 568 RT-PPP geBUHIRIL - 575 RER 7 (root mean
square error, RMSE) £ 0.09 m > SEH54E 55 7% (mean absolute error, MAE) £ 0.07 m » RT-PPP fi
BUN 2 BR M 2 1 247 (global navigation satellite system, GNSS) K43 = f& R 41 2 51 &R H 43
FEAREL VBS-RTK (virtual base station real-time kinematics)—%£{ » {H¥5 E E ARG AT - 55
gh > PP EREE/KALIFAE RT-PPP JREE RN R H SR8 e Bl B A By TERE - TRk
£ 4G 55k BAF iR » ZKALFEE a8 e VBS-RTK @ L KAM8UHIK AL » ;22 » AR RT-
PPP - {HFREFREMHIRERN -

BRI © RIRPRE R BRI E (L - SRR EENTRL » /KL

B EEE A B A
i morE! Famgl cpp!
VR EDE A B R B e b & 8 R R 2T Fu0s

i &

Foliint B A GUIRARR - AWTFEAR I B 2 S A S USRI 2 i 2T
RN R R ZE P 2 G5 - 50T AR 2 B R [F] — IR E AR A - PR
S - TR L TFIS0R » BIINARERAR - % BiaRE f s anst EimeEag -
B E B 28 2 S as R B ER 2 730 WA R s R R RS (L B
Ao I B SR R RS - SURE SRR T OIS ERE 15 2 35 A3
F'EJ TILAS T 168 E~180 7 F/AHEUHETT > [EIRFHAIL 16 S AREITRUZEUN - SBRas R

 AWTFERTEE AR BURAE A T A RFFRE ARG - 280 BRI GRS R A
/ﬂ%ﬁi{«‘ﬁ)ﬁﬁfﬁiﬁ? SRR R EE 0.9 -

BRldte - SRR - BEERNI AR - A

15



Aipwe ! e lEr g

VB &R KB TR L
2.ﬁ: B REEEREE N A

g

RHEEETE £ 110-2221-E-019 -030 -

Hete | B ARCRH ARG RS (B 2] - BIFEREN; S HEZR A T - £ R
o GESEHVRATEREIED 1 2 3 /R 2RI 28 B Ao (R R a4
EE) LUK E SRR BRI AT - fEReRE IR > FERAVTHERATE R A ARt - FHATHELL
K S FER BRI DA ani EEHIIRL © ANTFE 2 B AR AR AR B T A (R AR IRR)
R SR A S B L RATER 2R - RAEEZEAM SN MR ErE
HUEF R RS IRV RAMRNE - RELCIR S TGS - S piboeM il - (BRI RAIRCIRDA | /NSRTE
IRFFEI TGS SREABTHIE R B A BAF Y —SEIAAERR (R BUEE] 0.95 LLE) - (L RATATERFH
(Bl 6 /Nf) » RAHRCIRATR S TEEN—R(LAES - FISRSREI TR 72 5l R AHRA (8
0.85 DL 0.80 °
REgES - RAMECIEDE  BREE - B RESR - RATER TN -

DE Ry R
- 3'71057/4&3— |

DR B
P TSy 2 s L ~ 3
3 4 F LB %%Zﬁ;c#ﬁ ] %5 B

N

BTL A BKR RORR R TAR SR A A
T BTLB IR B RO AR S %
QEIVASY PR RS i
ROEE T IR S RS T L EE

2

47 (rip current) AR GURER HAEDHT - HAZE R H5S - ﬁﬁi}ﬁﬁ%m%/iﬁ?&ﬁ’ﬁﬂ

B RE RS IR AING - R ERIIEA - HREMRAEZIR AR - M BTEE
TE¥ - (ERENEFEINEN A - BUAIISURIE B R 5HEE 2. 4(Coastal Modeling System,
CMS)EM RIS BUE RIS - I BB SR A NSRBI REEGARE RN
HE - DRFRE LR - Al EA/\(II1)f—ﬁﬁéé‘%ﬂi@y‘z%@ﬁéé"%%tﬂﬁﬁmJF%
1+ AWFFCLAZ ORI E R FeEt - SUERE A RS SRR & ~ AKALRDR AT ER S -
LR HEE YIS - S EB U R ] - SRR R zém(és‘%‘iﬁmﬁﬁ
KA 1.0 m DURCR A1 R ASTE S > HE R Sl RB R R s 5 i BRSO R & fs -
iR R B 8% A SR -
RAgEE © 2O ~ MRS - BUERHEE - Coastal Modeling System

16



FHE A
PR e O R 2 BB S
FAEE AET S 2P

S 1 N
Em b ¥ 25’

VBRI AR BRI B TR %
2 I AR R AR AT S B

i# &

AW 5 ERES B = RINABUOE R E GG 2 8 - RTINS (R
=P8 MEREFRET AR TRE R > HaaTt UG E B - Hi =R
- FTRAVESTEYIN R R R SR BN - R E KA AR R R B AR AR
& B VES ROGFPRE - B TR RS E - A5
{5 P 4T S R RS B (E 55X Delft3D FM BESKEIT AN 20E LS8 o &
1b W A BEL ADCP IR B MIEELES - HEQL Delft3D FM fEEENT 28 [E A 5

BEST > Mt DA% H s e B R MR BB U TR AR B DU, = BB AR 2 IR - 2R
f“ﬂﬂ SEREF ~ AFWERE - SR A FEREREURRS > R ERTRHVITRR
B RIRTIE T - EE’F%%%%E%T%D KPR R A IE A DAY LSS - Wi
RAEIRZ = PRI A TEIER -

R : Delft3D FM ~ ¥TE4EREY) - KBNI15AE - BREDES © RIRIIRES)

17



R U S %)éfc%z

BT LLAER G ERE R TREE A
TP R G e G I L

g

REBERE LTS - BNV S B S EHE S FIEREUE - RIRRRRIVCRERE
BAE=E% NEETRFRAEEREHMEGEC - 2ERERRFEAARERELLHE - B
T AR RIBE 22 R SR i - PR S E R E A R HOREL P EEE - EATPER
RIS EA R ZEMP SR BB ERIEMS [ EIR - FRORERATERE TEE5R
BRI > AEREDREVC O FREZE T AIREGIERE EIR - AW A SCHISM /Rt (B
A WWM B = U RBUER RS > IR AT LS 1 T = O R DAY A8
GatH - ETEE RSSO B LR - RIROREABITE R Ry 1.5
&AL U5 THER S RITRER ZEI R L2 AR - WUl R B SRR 8
EITESHECE - At RE AR - BRI SR LR A TR A U
BRds © R SRE, RO EIEM, RO aHE

AT L kBT REBRE S
A 3T

1 e 2
R 7 418

VBT R R KR RO T AR A 2
2 BT KR R TAZ R 8%

i &

Fo TR E A VBN S B AR T E sl bR S0k et N - IS E KA
HAZZETEU R ETE MBS ERE D st SCBT IS D PRE ST - AT oA
UL ~ BAEAMIUE ~ BoAE ~ B E ST AAGE T T RS AT - o5
R/ KSL LR (Y 2003 SEKAIRF PRI » 2B RS S R BB & _ERIPISZ
et M - AR EOR AT LAY T [R5 R S R LR A ey DAEt R ORS8Ot
K ~ PTHEE ~ EENFFEABRRER - AT HIER SRS IR TR R s
Kt SR T ARl AT S DL SR T R AR 2 B YA R -

BdHEE © JTAREE ~ o AMEIUE ~ BREABIENE » BRI - HEUEE

18



BLAR AR R IR R R BB R
Tt
F s " f£4rE ' Vuong Thi Hong Nhi' 2 # 3 G *

VR R R B K S L R ER R ST T
2B R R TRRER R
3 BT R R AR AR
4 B &EEEREI R

i &

AWFELL =4 A AT BRI Splash3D RAERE - 8 —E AR EEIEA-IUR AT R 2 15
3 » Splash3D (LA PLIC A Kzt ARG RRU A KAl = 4 AT BRI Navier-Stokes J7f2 - i
FEICR B AEEE(LES) AL Z0RSUE - 3 2 1) » (B E A TR 21T R - 28T
e ~ Bt - B+ FEFEMRERE I TE - EERHGUERRE 2 IR - NIt
AR IRA Z Splash 3D 155 » (EHAEME— DB IUMAR 2 BTy - i
By AR - IEAAOE 2 B AR - Qo tinRa mig o thiy - &
THHHEE I B 2 — 8 - BB WZEe it ~ LLIARZLEE LR R i Rl ise - S
B EEGE E BIEAE R - R L = H— BB ER A TR 2 B e Eh > 1T
Fo s HXR PIRAS PIEERASN ERN P B 2 IE T B A& ARy 1966 BTN 2 AE
PRI A B AE © MEFIRCRILRIIR > 35l = Ml EAG ERVU R B A 2 S Rl 3 e -
B © Splash3D ~ A-HEURAR ~ ARUEEERG MM  BUETAE ~ BEFR

8 S sy SRS S VAN N = A
A A T

U B P R AR TR TS
2 7 R A T AR S BT

2

ASCEBEITNR 240 257 ~ H 10 857 ~ & 30 A HEER K > HERT ARG
S A5 E  FERERNERTE 3 R B REEE R 1-1.5) R K R
5 BEEECREIR N o RK R AR R - IR R BRI A
(particle image velocimetry, PTV)§Z{lii sk o34 » PTV I Fr{ FHRYEHEK T Fs 1 AR R b T
(Polyamide seeding particles, PSP) » HH{&1 M7 30-70 ik » LEEE Ay 1.03 » BRIT/KAYEL ERE AL
TREE HRE) R EFHCAGENL T SO LEEIR S UL B S R e B2
FERATTAN R RS » RIS IE o T P S - SIS ~ ZRBIRE(Turbulent Kinetic
Energy, TKE)734fi » T fi# TKE FURHR/KZR I Z R » 2R DA HE— (&R B RE sk o i
K Ehs -
RASEE  IAOKEE - R FEMERIETE - BMEh T - REE  FORENEE

19



FE A

Theoretical analysis of nonlinear progressive flexural-gravity
waves

Hung-Yu Huang' Hung-Chu Hsu?*, Meng-Syue Li?

1 Undergraduated student, Department of Marine Environment and Engineering, National Sun Yat-Sen University, Taiwan.
2 Associate Professor, Department of Marine Environment and Engineering, The Center for Water Resources Studies, National Sun
Yat-Sen University, Taiwan.
3 Associate Researcher. Marine Science and Information Research Center, National Academy of Marine Research, Kaohsiung 804,

Taiwan.Abstract

ABSTRACT

This paper is studied the interaaction between ice sheet and nonlinear water waves in finite depth. A
second order asymptotic solution is derived by using perturbation method. The minimum wave velocity
could be obtained from the linear dispersion relation. The effects of ice sheet density, thickness and
Young’s modulus on the surface elevation variations are also studied.

Observations of the wind profiles nearby the sea—land
boundary

Yuan-Shiang Tsai' Chih-Min Hsieh? Wen-Chang Yang®

1Master's Program in Offshore Wind Energy Engineering, National Kaohsiung University of Science and Technology

2
Department of Maritime Information and Technology, National Kaohsiung University of Science and Technology
3Marine Science and Information Research Centre, Nation Academy of Marine Research

ABSTRACT

The wind profiles nearby the sea—land boundary are examined using a pulsed wind Lidar.
According to the annual wind patterns, the six directional sectors are divided to represent the northeast
and southwest monsoons with the wind travelling from the sea or land as well as the sea and land
breezes induced by the thermal buoyancy effect. The mean wind peed and turbulence intensity profiles
are obtained using the bin—averaging method with the wind speed width of 2 m/s. The power law fitting
show that when the wind comes from the sea surface, the vertical distribution of the wind speed
produces a small power exponent and low turbulence intensity, indicating the low roughness length. In
contrast, with the airflow perturbed by the surface obstacles over land, the large velocity gradients are
demonstrated. The characterized wind profiles can be used for the design of wind turbines and buildings
in the coastal area.

Keywords: Lidar wind profiler; surface layer; wind shear exponent; sea—land boundary
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Downdrift Port Siltation Adjacent to
a River Mouth: Effects of Meso-tidal
Conditions

Andhy Romdani' 2, Cheng-Qian Hou'!, Wei-Zhan Tsai!, Ching-Yuan Liao?,
Chun-Hung Pao', Jia-Lin Chen'

"Department of Hydraulic and Ocean Engineering, National Cheng Kung University, Tainan City 701, Taiwan;
’Department of Civil Engineering, Siliwangi University, Tasikmalaya City 46115, Indonesia

3Institute of Hydrological and Oceanic Sciences, National Central University, Jhongli City 320, Taiwan.

ABSTRACT

The Zhuoshui River is one of the highest sediment yields worldwide (maximum sediment yield of approximately 51.10
Mt/d). Strong tidal currents may carry riverine sediment away from the river mouth, where it may be deposited in
the harbor basin and navigational channel south of the Zhuoshui River. However, it might be particularly challenging
to observe river plumes in the field during severe weather conditions, such as storms and typhoons. In this study, a
three-dimensional model, Regional Ocean Modeling System (ROMS), was used in this study to understand the
formation, transport processes, and dispersal of river plumes. The model results revealed that the sediment-laden
river plume induced by typhoon floods propagates through the bottom of the seafloor as density currents (or
negatively buoyant river plumes), and high SSC drastically dropped seaward indicating rapid deposition. The
distribution of SSC and the transport process of the river plume is significantly modulated by tidal currents in the
north-south direction. Although riverine sediment was deposited near the river mouth, intensive tidal currents could
resuspend the sediments and the southward residual circulation further transport sediment to the navigational

channel and harbor basin.

Keywords: sediment plume; density currents; harbor siltation;
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FEC

Analysis and simulation for the compressed response of
cylindrical rubber damper subjected to ultraviolet light

Yung-Chuan Chiou*, Sheng-Yi Lin

Department of Biomechatronic Engineering, National Chiayi University, Chiayi, Taiwan.

Abstract

This study used four kinds of scaled cylindrical rubber dampers with the absorption of ultraviolet energy
(UUV) 0f0, 172.8, 865.3 and 1425.5 (MJ/m2) to explore the effect of ultraviolet ray on the stress-strain
response in compression. The experimental results of hardness and compression test show higher UUV
level lead to higher stress response and higher mechanic properties, including the Shore-A hardness,
compression strength and compression toughness. Three empirical formulas in terms of UUV variable
are respectively developed to predict the hardness, compression strength and compression toughness of
the tested samples and obtained an accurate estimation. Moreover, Mooney-Rivlin constitutive model
and three-order polynomials are respectively used to simulate the compressive stress-strain curves for
four kinds of tested samples. By observing the measured and simulated curves, it is found that measured
curve correlates very well with the simulated for all considered sampled. Moreover, lowest value among
all calculated values is 0.9939 on the calculation of coefficient of correlation between measured and
simulated curves. The comparison reveals that each of applied constitutive models provides an
accurately simulations on the compressive stress-strain curves for four kinds of scaled samples in this

study.

Keywords: cylindrical rubber damper - ultraviolet exposure » compressed behavior
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