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ABSTRACT:

A three-years study have been carried out on the influences of harbor oscillations by long period wave issues, the
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mooring cable during the severe wave climates. In this first year, the related references about theoretical or disaster
case studies were collected and reviewed, the mechanisms of any possible disasters were classified. To Take as an
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21 AL FHABNFEL

FHAERLER RS SE AN 0 P AR R
TP E3R a2 0307 2R f X S ERE P FERRS
Pk RACaT S o A B A 4T

1 - &idwm¥ns

Grey # % (2010)A > F*% /% *18 ﬁ%ﬁirﬁ » BYE T B R ORGSR
TR e e R B FIRE R R T B F ek
ZARGAER > R EFTRII ARG R e U2 R F
g FIAL o i 5RO R IE TR o

DHI (Danish Hydraulic Institute > 2023)% & * MIKE21 % % #c
£ Lt et @ R Geraldton B enE iFHP IR T RPRERF 0 BT IUT A 4T
it

(1) X% £ T A2 2 2 long wave generation over reefs

(2) & FHp AL B3~ B ol @ # 5L numerical modelling of long
wave propagation into the port

(3) & & FHp A $F characteristics of long waves in the port
(4) = &=+ & &2 & resonance consideration and mitigation

(5) 4y 4@ H 2 F B X 4 ship motions and mooring line tension
(6) 4 % rLenzziE improvements of mooring systems

(7) 3 Lk 5 B 3p & ks early alert systems for swell and
long waves
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Tl AL P RFPER IR B LAY w A RYE
BpZiT > @ 7 THHF

(1) = =z & Fk_modification of breakwaters
(2) & % & % dredging
(3) =z % 4 % %% alternative mooring systems

(4) @& 45 I AR T L B Ar P Ik 5 improved management
systems based on wave forecasting

Maravelakis % 4 (2021):# # "8 Chania =7 Venetian & BLip] 9 & 2
AT AL > fe & EuroTop 4% = ;X 2 Boussinesq-type COULWAVE
BAAPEER  FHEAL RS MR TR
%Y S BT i BRI i > BEISTIE R B
SEEE: N S el R

. 2 F

i & 2 Long Beach j& 2 H % i# B3 8 (7431 0 4ol 2.3 #7o1 ©
Sargent(1989) 2 Chen and Mei(1974)=8 & ~ % ;% & %4 & B g fic
0 7% # B Long Beach & 2020 # B2 F enfic B > % > A b
A 60 1 400 Fy & FHp EF T s AR c HEERIRE R 0 &
BAET HEFTF hp R o

Bottin & 4 (1985) 1 -k 1 #-3]:8% %2 Chen and Mei(1974) =78 &
k2B A B BCE > BOERIE 3 408 San Pedro fiT g b e
2k AR SR EH S 2042 160 ) -

Thompson and Hadley (1995) 2 Chen and Mei(1974)8 & ~ %
15 HARBD » 3427 BB 0k 5 eim i & 2 o
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Seabergh and Thomas (1995)41* % Los Angeles /&= % Long Beach
A Bk WA R 0 i 400 BmmEE AR > A3 BEEH FRIM
FHirF TR FHERT -

Lee % % (1998)r4 3 T~ % #-5% > #£34 Los Angeles i& % Long
Beach & xR 4 » :;@@igﬁ;j;«p\ R VR REIR
F oo

Briggs % 4 (2004) -k 1 #-3]5 % % #cE ikt 0 7% £ K Long
Beach jB 3 43+ 41ch4 fife ® » % o R WA F 2%me > & 7 18
HAAEH 2 2 BakH o PR B EREYRT M o HY - BAFES
1988 & 1 % 17 p » fA4c @ ja grag = &k LT ek b XE Plesr S
Y- BRI GE 254D 51248 L > dne & ukd d o

B R @ * HARBSHIP 3 '3~ % #icE #i-3" (Moffatt & Nichol
Engineers) » %t 25 #8423 8 0 & 2R3 WA FEHK 18 B o

Google Earth

T kR Google Earth
W 2.3 ¥ ® Long Beach i&

Chang and Wu (2019) r2 Chen and Mei(1975) 538 & ~ & % » 444
£ ) Indiana i g ik #5 0 £553 ~ Shik k8 5.8 3 2013.4 £ ( ka=2
MLr%01%’,ﬂk1A&»am%”FEJFﬁ?m”"%
B) e stih o~ SR EW e A v TR TR Ny B F s
%ﬁ!’f—?‘ °

2-8



Hadley and Thompson (1994) & * HARBD #c ;¢ (Chen and
Houston, 1987) > :®i% § = % Kaumalapau &= Maalaea & & p
B 0 G o~ BEUAE S 43 20 £)~200 F5 o

Harkins and Briggs (1994) 4%+ % = % %+ & Barbers Point j& >
%95 1986 & 7 ® ~1990 & 3 ¥ e FEBI T A > * HARBD 5t
(Chen and Houston, 1987)3: % ¥ #p /i 3t 45 $,~24576 #) ek 3 & >
pUh e R EOR AR B ST AL T RIS AT
Mo ZRFTRFHEERF L IHzZ 2 §2~4% 1024 21> L & b AT
12 0.125Hz & 4 P~4k 2048 27t - w & ¥ ,“igj; L3R4 B A 1989 & 1
PR AR N 0 72 0.5HZ i B4k 4.6 ] PE(T 8192 BE) 0 M E 4
*brs AHz & P4 4.6 -] P (7 16384 ‘i’é)

. om 2t

Van der Molen and Moes (2009) 4%+ = 2t Cape Town j& ~Saldanha
&2 Ngqura & @ 1% IRB-& 8 L & Lip| 2 Mike2l #icie 4% 4%
TR AT F N2 A aa SR AL T aER

(1) FwmLPIrd R FH R ET g, 720§
AEIRA gy A F o

Q HAEFILTHFLLIFRRG > NEFL P NGFIEF I B

m] EO

() 2 zdpda s F ~ BEFS 2 R R A A 3 R AT e
S IREEHA T R -

(4) #5 E'J%Qﬁsﬂﬁ‘qﬂ%}‘ﬁﬂpﬁf m#’!"’@ » T P‘};{r\ﬂl’i’ T A ,pﬂ;]%,ﬁm
iRREE o

S B E R R EY O G BB R E Rk
o T A R HANDT AN B B B2 SR
AR AR R AR E o
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Rossouw % 4 (2013)w g = 2--:5 Cape Town % ~ Saldanha % £2
Nogqura & sh& FH A B P RE 0 L5 B R 725 H) 3B 2 saenh 8
oo B A R gt g R T FOES R g o ok
REFH LA o B g e gyRR D Sn BEF L 4
] 0 Hug At FAam s )4 (bound long waves) % A d £ i (free long
waves) o ¥ L ® A - A AEPBIEFTLAN > BT e 2
Saldanha i# &g 3% 3% i¥ # 4 »> 25~130 #; ; Cape Town j# 5 50~200
#; 3 Ngqura & 5 25~125 #; ; Durban & 5 25~100 #; ; Richards Bay
# 5 250~350F) > Ao BT EFEHAF - TEF - kiR

Stuart % 4 (2014)Js * 3 p ¢k LR TR 22 Mike2l o 4 34
Noqura & ik % & L & i 0 A %) 5 £ 3 5~30 ) ek 4 & 30~600
Frenf TR IIR o

Troch % 4 (2020)4* %+ % Ngqura & £ 8 5 &= 0 & )
PR g fe i & BEE 2 R % 4 4772 (Multi-Criteria
Analysis) o

. G 3Ly

Lopeza % Iglesias(2014) 2 & ¥17 Ferrol i& et 6 % 2 6] > B *
— TR MR pd R ERIER & UBER A 2 R
v MR A G0 E o cdp M1 o O A dachE B S % 8 # (heave
pitch 2 roll)i & g2ip ed /a0 £ 3 M 5 e -RT @ (Sway ~ surge
2 yaw)R| & Bac £ 7 B o £ 2 I MAEINA (2.5mHz ~ 40mHz) 5 £ &

KN = s LA I
. E=R
André %  (2021) iz 45 % & e LR TR E (RONIM) > 2 p %

5N L 2 3 e, RO o4 s sH Rt -
EEERSFEF ST E E";’E’f']/#‘l"}\‘i At m = ﬁu—mé 'B‘/ﬁ‘/?‘/}% E

(seiche)m tf « 247 5 F L BB F A2 ML EH = 2 > £ 0 &
BEREOD REFREFY > R ZERHEAZAHRET NOAA
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Wavewatch 111 Bt #5848 8 2 5% > 3733 € 2 2 kg dlie& i
(bound wave) » ik ik 38 > S S BT N S5E IR E L) BB L
AEPRT 7 R A M oo A TIhE X SR E BN R FIRTE S
MM S TS A NWW3 b e s k2 (79048 » ¥ L B4

BT A

Leys % 4 (2018)4-4f+c £ « = & s Aleh 8 B~ ] F F cip
B ROLURBI A S BRI B I B AR R R
edp R R SREBERAEIRT & MR KL > A f e
AR e L o PV ;ﬁd BB ORTH > L M B R
.

. P&

HEZ2E A(1976) p A4 2 CVEATIED ¢hid 1 28 5 KGR
X)) 20m sEggLip] 35 SR TR (1974/8/29~1974/9/2 > 81 B | PEEC R 12
LEY) FRBEPAZCEER AT 2 FRRF ORI A F S
Cartwright 2 Longuet—Higgins (1956 ) 4pw= & » - /¥ jk B i
&% P+ & Longuet—Higgins and Stewart (1964 ) 3@ 5 o 5% 5 i
SABRG ARG T S I VAR (EH)ER AR T (EH)
2 el o B WAL ARBRAVERIF - pL R
EFHABEIFRE - R P A FREFRBIE 53 H ik ok
o $H 54 B E L EE i‘@ﬁ%} » B R RNk el By B o

T L& A (1977)F1* p &~ NOWPHAS & sk 8 BLipl T4 313
XA TR T B B s ] 2 TR R @:g;ge@%%aﬁ
B R R F e AR Y > T UE LGRS B N e 4 2
T/ EEEPRE VR LD RN E BT A
ORI A > VAR E R R o

2-11



T L E A (1996) A 47 B A A w Bhac b 2 BERIR G B ELR
TR B NGB Bt 15 A smz RSB BN Rl 30
A E AR RE B EATE SR E R NGB
FrdE g bk L H 0 R 520 E o REFH AT i

R

Tz 2 T 0,(2002) 5 AR LB PR FH AT 5 oA 5]
® ik FAA e ARk )s»ivv(large surge motion) ° i& {7 -
- AP EIRE R KA AEPN RIFH A G RS c B AR
ot £ Yo a & 4 e azbad X 'L (non-linear bounded
waves in grouping Waves)'—‘ﬂ Ao @ Ay dg B 5 Sbp R H ch R R
b ok TiEd oAy 4 @ % p A NOWPHAS 2 BB 405 X 02
A o %B"i« AR R o A AT BT U EKE
PESCECE N I SURLII N IS - o

(1) 17 e RIS APTBH T2 B2 SR NEE > RBL

(2) I 4e s 2 @ ksk o KRS K SR £ -
(3) e if e A M2 A o RELIE R LWL o

fo g 2 5 (2010) 444 2009 # 4 0 g 2 e p A4 W LA A Rleh
BliRd chfrft ~ LT B FIEH R EFEFRELSYT > ZEHT
R R RN RER o ¢ RATIR G RO AT R RO
FE PO HRE ¥ E e

NERRE =& -5 -{ A (2013)4%*'23L PAA ALY A PR G2
EFAFEOLTRENH ) 2T L faliEp 1895 1 1994 & jsék !
FA 24 M E R %S 4;: g p &~ NOWPHAS 2 Wik 44 %
BUTAR e cHLR TR B L ) R A 5 15~30 45 ~30~150 £) ~
150~300 ;% 300 ;2 » £ 5 4 BEFHAFH®RE > T L 5 =
TR p AR R 7 A T o AIFE A (2009) ~ £ & 4 (2013)2
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4ofF £ (2021) % H 10(2021) > % -
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B L e
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EET
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e B NI A MR B AR T 2
ie 4 e RAE R > B A FEF PRI K EJF DB
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P E 4 (2022) 8 B ¥ BEALE J B Ak T AUt i
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£3-1 2 2000 B B £ X T thish

F2p 3 o %8 kiR |- Ak
12/26/2004 | Indonesia Off W. Coast Of Sumatra 50 m 227,899
11/01/1755 || Portugal Lisbon 18 m 50,000
09/28/2018 || Indonesia Sulawesi 11m 4,340
03/11/2011 Japan Honshu Island 39m 18,431
06/15/1896 Japan Sanriku 38m 27,122
08/27/1883 || Indonesia Krakatau 41'm 34,417
05/21/1792 Japan Shimabara Bay, Kyushu Island 55m 15,000
05/22/1960 Chile Southern Chile 25m 2,226
12/07/1944 Japan Off Southeast Coast Kii Peninsula 10m 1,223
12/12/1992 | Indonesia Flores Sea 26 m 1,169
12/22/2018 | Indonesia Krakatau 85m 437
04/24/1771 Japan Ryukyu Islands 85m 13,486
08/05/2018 || Indonesia Bali Sea 2m 560
12/30/1703 Japan Off Sw Boso Peninsula 11m 5,233
09/20/1498 Japan Enshunada Sea 10m 5,000
10/28/1707 Japan Nankaido 25m 5,000
03/02/1933 Japan Sanriku 29 m 3,022
12/24/1854 || Japan Nankaido 28m 3,000
12/28/1908 Italy Messina Strait, lonian Sea 13m 2,000
10/28/1707 || Japan Enshunada 11m 2,000

TR kR © https://www.worlddata.info/
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SUPERYACHT TIMES
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Figure 2.2: Typical shallow water flume wavemaker with single actuator
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Parameter Value
Flume Width 1.5m
Individual paddle width (nominal) 1.5m
Number of actuators per paddle 2
Paddle full stroke 1.1m
Maximum paddle velocity 0.8m/s
Maximum paddle force 12.2kN
Max motor power (rms) 4. 4kW
Total motor power (rms) 8.8kW
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able 2.1: Standard safety protocol for HR Wallingford wavemakers

Task description | Beacon activation

Power On in HR Merlin — Solid orange
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Home — “Homing” Flashing orange with 10 second burst of
klaxon

Ready to receive command Solid green

Begin wave generation — “Start” Solid green and 5 second burst of klaxon
(optional feature available to users)

Park — “Parking” Flashing blue and 5 second burst of klaxon

Fault Solid red

Emergency stop Solid red and solid blue
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