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Abstract

There are winds and waves in the sea, and they are changed frequently in accordance with the weather,
By analyzing them which have the closest relation to the ship s safe voyage, evaluating the seakeeping
performance and then taking a proper action, navigators should carry out safe navigation on the sea.

A ship in seaways suffers continuous disturbances by irregular waves, and ship motions w1th irregular
waves cannot be easily described as a system model which is adequate to a control system. But, in
general, for seakeeping analysis, ship motions in irregular seas can be estimated by the superposition of the
motion responses in regular wave components of the sea spectrum. .

After comparing and analyzing the winds and waves in major sea areas, this paper evaluates the

navigational safety of ships on the Korean coast with potential dangerous seakeeping performance using the
weather information provided by land.

The conclusion is as follows:

(1) It is possible that the safety of ships could be secured more accurately by evaluating the seakeeping
performance of ships.

(2) When the weather is bad, the departure of ships could be controlled by evaluating the navigational
safety of ships.

(3) When a ship is placed in commission in any area, this evaluation could be used to decide the type
and size of ship in use.

AL AYATE
*AIFFHFA R A2 %ﬂ’i— RTA

_31_



1. M B2

19939 $2uhe} AN LAY Asin s
ALE A AP G AVEAE 2YFY
on, 0§ AZZ 714 otst Al HuHE S5

e A7 A4 2PN WRHE R 2% 9
4 4TIk GLsA olTiAT YUtk
AFAFPAAE ket A AN g

stz A% JAM APz
7] 9% FHoT AFABY TA A1999-5359
g APFAHIAY, G 2AZ el AAHe 2
54 A1Ee Agse e9sT ok o AR
A4 Aeel BE dAHe 2HEA 71Z0] FAS

2L v de WA

o] glow, of 7|Fo wa} At ¢ FA3Fe 23}
g4 &8 7MRE AAs ¢A 23 FFYES
sl3 Uk

a2u, 448 &3FA 7€l Bo @44 e
NZE 71822 R Foc AHH Ay &
P79 F2H 23S A8 A I+ AR
geidol AZNHX 3ok WA, & dtddMes ¢
2tete] 7 20 HAFsty Ye HEHA A4
ol Al WIS Adstd A9 g ¢A

< B7ts2a g,

2. 33 odote] JAHE

o] FojM Aute] ¢hA e 7Y UHE
ZtE v Bge F2 JH9EE uR - B4
Ak 714, F8 AGLE At AA4He] 3ol W1
HE 3 FHH YL FACE sgen, 1
5 A HE A%
fo 2 alct
F2 AHEHAR A1FAR F, v A$e 5d
7 (1995-1999d )2 A A A ZAF 9 AWS
(Automatic Weather Station: AZ71A#A&2)A R
oltt, vz FAAPY ARE RAE oLy A&
g 1097H(1986-19951d) 9] A(XAAF AR < 2017
(1979-1998'3) 9| A3 gtFA g ot}

uhg ?&%f& AR BEA7Y} AWSAEE 74
‘_Jz-ix}@z}is} A FAE=
A EX9 AHe|th123)

KN
=

8/he HFTH(4+~11

e
|\

KEL i
e AT

(19 1) £4 2 %3

2.0 Wl Haget 1 2ol g7
=

=
Bty Adre Az &3
B7 %= %ZT-F_L EH“‘“"‘E 5

= EH?_P—F_L ol ] °] T A 99 Age g

2.1.1 H}Z
(1" & B+ AT Ul - & 5 2
35S 98 Jeid AR -9 APozE 7

el ozl AW 5 AYHE F(Month)ol A S 7
3 WFESS U Rolth (218 DA BEol
HE7e ATE BEAPL U - 92 FEAN 2
W 2ol FEELol e A T 4 AUtk

45

a0} .
r"-’ \\ -
st o7 _a ‘\
— -~ /N
30 ™ \.\ e

g 2st \/.\“'&f -
20}

@

) 15t "
10} .« 9
os |
0.0 1

1 N 1 1 1 1 L 1 N 1 1
1 2 3 4 5 L] 7 8 ® 10 " 12

¥ (Month)

(19 2) BF79 AgT B5AHY 44F

.I}-)r

2.1.2 uet
(1% 3L FF799 AT Ul - & AFAFPY o
R IE €¥E veld Rog U -9 AP

_32_



.
u’//.
z S 7
1 S
ok
—
~ me 2
0.0 o

L I 1 L It I 1 N 1 :
1 2 3 4 5 6 7 8 9 10 1 12

4 (Month)

(3™ 3 BF7Y AT FFAFY HFh #

22 W57 Xs7e 1 20| AshT
479 AsTE FIYE BAN FLE AGO
ZRE W9 BIEZ 1L A L FE GAA 4

AEE Ak Zge] ol2E A el H9L Btk

[

l-J

2.2.1 djzt

(¥ 0= Z57Y9 ASTF o X8 s B
3 guitke] JFFES el Aeld. AFE o
#E4£2 138 E 19m/s, 9F 20m/s, 7H 1.8m/s,
AL 16m/s?] X 2o FRI AFNss £
F U

45 -
40 |
3.5
30

28

20}
e AN
o B

ool o
3

B8(n/s)

N N 1 2 1 " N n N
“ s L] 7 L] ® 10 1" 12

W (Month)

(13 4 FF79 A5t AFARY HaF

A

2.2.2 mt

(3Y 5= BF&F9 As5F AR HIF R

€ uehd Zojoh

fel32(n)

°l /
AN

oo L I . n 1 " N
1 2 3 4 s [} 7 ] L]

S (Wonth)

i 2 1
10 L] 12

(a9 © B579 A5+ FEAHY FFFYHL
HE2y 9o x5 Y BAESAH B g
FHYgHiE 05-07m, 9539 %ﬁv«]j}'—’—\:
03-07m, 71239 FFFAHZE 06-07m, 7 &3
o] HEFSTE 09-11m 23 AV HFHF
A9 TE 06-08m9 REE Ho] Beaufort Sczle of
Wind Force 3-49] |33l AHZE £49] H4ET7Y

B 2 9ye B¥XE KAy 2% & ok

2.3 W4T Moot 1 B2ol A+
BE&7d Aete 2AYE AAZE FNAPeR
g ARET ZAA HSEE AY B4 FAS
o o]l2& A ¢t AFE Tk

2.3.1 Higt

(19 6)2 HF7Y A6 Wl - 8 BFAH
FE&L 94z e Rog #2 AX
= 9(Month)dl X 7HE A HIFE5E U

Aol

5.0
45

40 —a L
T SNy

25 N P

20

B&(n/s)
.

(KN

os |

ool — oo . .

1t 2 3 4 5 6 7 8
& (Month)

N " " "
o 10 11 12

(I8 O BF79 A6t #ZAFY Y FE
2.3.2 Tzt

(2" D& By, Hy7g ll - 9dd AAS sie



A2 P59 BHFYRITE 02-06m, SEH H
5993 E 03-09m, 712AY HFHARIE
02-06m I&]X ALH HAFSZE 03-1.0m
ojth, AZEE BYE W ALl Erh ANE B
9 H43d kel ALE 00-04m, FFTY ©He
ZA$E 04-07me EXE B o X AolE
Belth #4379 o] #iE Beaufort Scale of
Wind Force 2-39l sj3=d, H4+9 99 gie
Beaufort Scale of Wind Force 3-40]] aZ¥c},

\“\/ ‘”'\/'f_

1 2 3 4 5 a 7 a
W (¥onih)

foiata(m

9 10 11 ‘2

(29 7) 3579 AeT A3AMY Hafe 2L

24 BT H7Tet O H32e| HEjT
Pty A77e A 93T ERIFEY-
B AT AMAE, ALE, HEE, Ak 9 JEHZE
A AEFE AL AX7F ol2% A3 X F
go gy Aug 07152 & A ¢ sge 2

=

3= 3
2.4.1 Hjzt
(1 8)e 5T A7TE U -9 #AE2AHY ¥
FETE&L 9¥T Yl Rejoh
E2¥iME 99RE o5 4¥71A BEEAYE, 5¢
EEEE.\'\ JR—
65} . /’
:g: See, /.\ /'.
7 L[t N R
PEE S e
* o3
20
:
00—
i (Month)
(2¥ 8 HF7Y A7+ AZAH] HEFS

2E sUARE WGEALel SdaA UehiT
. &, ALAdE BA-BE, qBHE 3594
Zo] 28 o2 HA%e FTAE AR A
web GEs BEe) BgAel FRaA vty 9
. 8YRE o5 497HAE BEALe], 547 H
8AZAE GEALe wdain, Aol FFL
12 ¥Est o}F HA vehd,

2.42 ot

(27 D& FF79 - 9o A48 e &
AAE ARE HEFAHILE £ 02-04m, o
02-05m, 7} 02-04m 133X ALY Z$ 03-
09m= BTy <goll A3 Ye AFSS HdH
amzst A9 ¥k EEE vl FF7Y
g9 Ax FFo AT AHFH JxE FI9 o
#H HE Aol fAsts AAY IR IE o
39 02molA ALHY 06m7tA e EEE HA
BE7d Yol d= AREY HaFoAsfae A
v $X& Jeldt. 33X 0.6m= Beaufort
Scale of Wind Force 39 3| 3= & X ot}

ot

oo Lou o n N " . " X "
1 2 3 4 5 L] 7 L] 9

#4arn(m}

2 2 N
10 " 12
& (Bonth)

(1¥ 9 H579 A7F BFZAHY HEfd BT

25 W7o MeTet 1 2o A7y
BE7Y ATE AIAYE AGE 3
B g5z TUE, 4UE, Y 2 T
£ Ay Bz o] A<t 3

2.5.1 HiZ

(19 1002 FET79 AT Y - Jol XS FF
AR AAE HFFSE Y Hojdh & 28-
38m/s, 9& 22-39m/s, 7S 24-42m/s 13X A
£ 29-50m/s®) ¥XE X Beaufort Scale of Wind



Force 39| a3t A¢-E 18 A EHodxn
2T & Uk HEFY - 8 vws) BE g
551 e
50 '—"\
45| \\‘ . R If‘u
o} \'K;\\"/.\.\‘ 7 _A
as| . Tre
% 3ol \'/.\-
F 25}
20|
15§
os |
00 et P S R S R S S
t 2 3 4 5 & 7 8 9 10 11 12
#® (Month)

(3% 10) B+79 AT AZAH HFES
FTEHT A0A 2 A7t gl AL ¢+ Aok

2572 uzt

(I¥ 1)L Y F2 AXARY 2 Fajo
AN H A= AXARH] YoM FFHBTE
UER Ao g WETY AsFE RId 9Xs 9=
AFeE B572d 9o ANE Aot YA
4 5 YT, B3 HFHAdRITE 10m, o8

09m, 7}210m, A< 13m 283 A7 1.1mZ
Beaufort Scale of Wind Force 4 o]Ate]] AAdsi= 3

folmi(n)
<
3

00 L x i 1 VS n L 1
1 2 3 4 5 6 7 8 9

o (Month)

(2 11y 9479 AsT F3AHY Yase B
e ol ch.

26 BT RoTel 1 £329| osf7d
HEFY AoTFe AFAEE 1T =
ozRE AW 0335 E 1S A, 9
GeERE AT AYVEE AV g
o2& 4, EAx dHuozRyE 7
Mg E2F A ol2e A, ¢

M

%
it
o
o%
)
fu

B E9A 8% 2% 2 NS A AAN %
A7k o]ZE M, BA GHVOEPH Lazelx
AYE ASYT o2E M3} sEE SEAoE
8 HE 2 9ES A ST o2k A o9

A9 S H@ch

2.6.1 H}ZH

(¥ 12>+ 7Y AT ol 98] = A
BBSAZH AWSHA #&3 ulge A g7
3 vebd Zojg, B 1.7-41m/s, J& 15-
40m/s, 7} 14-40m/s 1337 ALY HFL&
< 18-46m/s® EXE ygudo #2
Beaufort Scale of Wind Force 2-3¢]] #]33ls Ao
2 Y9 AFgojzty T¥ £ Ut Y7y
AT ol AXF AWSH A #SF upge A-Y
HBEFTEE B 27-52m/s, 9F 23-48m/s, 7HE
25-42m/s 183 ALH HIFEFEEHL 25-50m/s
o] ¥#¥X& Ho], Beaufort Scale of Wind Force 2-3

l

ol &

7o} .
65| R i
s A

’
MLt\{ N
50)—- -

. ) ..

451 ~——a .. v
@ 40l \\Liki\(/,\\‘_Jilpigjzl
£ as)
a a0
LY

20

151 YT

10

05 » A

0.0 -

2 L i 2 L 2 1 4 L
1 2 3 4 5 6 7 8 ¢ 10 11 ‘2

(Nonth)

(29 12) B7Y AT BEAFY HFF4
o sigHch

2.6.2 U}z

/040 (m)

0.2 |- ———a

10 ARl 12

* 2 3 4 5 8 7 8 @
W (Month)

(19 13) ¥579 AT BEAR FFfART



(19 132 #5479 W - g4 9% AHE
a1 2A, Je F3 02me 22 X
Holu, HE$39 9o A AFESY AdE ¥
FFd9ITE B 06-09m, 95 08-1.1m, 7H& 05-
09m, A& 05-09m¢ £ £XE Jeiit. #H7)
7ve] A FATNIE 06-10me EXE HolEH,
o]k Beaufort Scale of Wind Force 49 &} 33t=
JHE T

9

27 W+ Mot 1
HExg A107FE SAFYA
o ol2&= A <9 FHYE Tt

2.7.1 dig

(18 1405 3579 A0+ Jo A8t 4
el oiAe] ARE, €49 HAFSS yEd
Aot} HFFELHL 19-23m/sE Beaufort Scale of
Wind Force 2013} #j3ste ZALE HF79 |

45
40t
ast
30t
2s |
20} \-\/\-\c\././.

151

B(w/s)

10}
==
os | .
ool " . 1 1 s ' N s L 2
1 2 3 4 5 6 7 8
@ (Month)

(19 14) B57Y AT FSAHY FTES
o AYAQ RolFz T %
2.7.2 mzh

(a¥ 15+

Aot

St Tl A s Ad

12 =
., e » A
- e, LR N
os b e T
—m—
o6t \n\ . 9

L 1 L
10 11 12

f2A0t 3 (m)

1 2 2 2 L 1 s 2 A
1 2 3 4 s L] 7 8 9
¥ (Month)

(1% 15) Y79 AT AFAY FFF9 A2

BEAHol JojM e AAE HFAHAALE vehd

o2 HE3d AloF B2 A e AH
2 AdHez dnittd X

T AFY A HIHYHIE 10m, qdFHS
11-12m, 7}£3L 1lm, A3 10-11m 12
A7l AAMAE 11me HFFgRIE BT
o] Zt& Beaufort Scale of Wind Force 48 Z# 3=
84 def ol k.

lo

28 B9 Mn+et 2

PYE7Y AlIFE AAELT XJA SnEHE
oGzt o]2& A ¢to] oS ZIch
2.8.1 H}zt
(18 18)2 H379 AT Ul - ool X% =

g3 A7Ee AdY YIFFELE, ¥FL 25-
30m/sZ Beaufort Scale of Wind Force 20]3}¢] #
4+ELE&S e, A7]1ZL 35-56m/sE Beaufort
Scale of Wind Force 39] H@%%< Jedh

80 »

55} . e
sof . s
45 N 7

40 \\ /\“‘1
354 LR S

3ok "~

25} /'\-/'\./I\./‘
20}F
15 L
1.0 |
05}
PO S S S S S
1 2 3 a 5 [} 7 ] [}

% (Month)

BX(n/s)

L L
10 1" 12

(149 16) BF79 AT A5AH JIF5

2.8.2 Wzt

(2 17 el vhst o], B4TFY AT
el Add HFfedzE 03-05me £XE B
& Beaufort Scale of Wind Force 30132 18] FA
%S HIYS ¢ F Utk FFF] o FFAHA
Joix g HEFYHdiE 05-07me EEE R
Be3rg W B 52 F¥XE U 3519
99 AL He7g W AFAY Unig o
Adwste A9 2 AFE B, /HEF AL
L BIg HolZ, B3 oFo ¥ BRI E Y
At

_36_



ol
L.
08 e’ e, s
G N
™~ 06\ m » .-
[EY \\ AN —a
;Tt o4t - \/.
S
02 o - 9
ool v 0 PR

& (Month)

(¥ 17) H579 AT BSAY FF R

3. &sfl tdd HWIL WY

Mutel Am, AA, 3

Eo 3 TS B So ool g Ay
o YERse Brke) A8, 4Ae eFozny

o,
3 e @3S WPHS Bess

(7h) 7# s43FH Y (Deck wetness)
(}) €97 (Slamming)

(th) 352 (Rolling)

(2}) A3t 715X (Vertical Acceleration)
(v}) F$ 7}& X (Lateral Acceleration)

I
oft
of¥
tlo
ocx

el sl AutolM I WigAls 3ute
1%12 Z3Hg o 2 @ge] A

gol Folz JALNEES 7Y

oA 715S @AY ollR ¥
A Ao 019} 72 4 WS Hrteae AL
A A¥E AE ZY(serial combination) FEZA,
¥7tA] LAagtelste LAGEo] IALYFES £
#g AS A A AP S & 9898 ¥
Ho] =g3lA "t g8 sREC] o3 A¢E 7]
E WIS F7t8ad A FAX S I SALN
g8 (X 1)7 7

..‘:0'
oS o

32 gy HItx|et fIEE

Aere] W& Prte dutde s 7 Y3ds
B2 47t O FAXNE 23 24 FEERH
FosHEE HUHA, 9%, A0 J¥EE Add H¥:
g Fgag”

L
i~

$AA & ALY EE

iy Kl
AHE

)

ot

FO oX

B-olr
e
B
)

oy

b
o
N
o

5/100

2
2
)
LA
ey 2
3".
)
of¥
sL
N

° >
19.
:19.
O

>
)
of,

I
2719 "HIZMH erA o]
sl ik

Threshold velocity =009VgL

5/100

Jogol U FIE GE 5
Az AAS] RN Z2RE

107

ol
ot
to
3o M
R
o
I ‘l’:o
AnE
N
8
Pk fu
o
éri
o
N
n
2

buwark® Z 47t FY93FE R

g wase sz A9dc

Human FactorZ oj&-3sted 2
o] Az tﬂr- $E #4&d
FAXNE FI Utk g7dME
E. V. Lewis7]' AARE 04gE T
AXE gt

2t

1/25
HEE

G. Aertssen2 Aule] Zolo] u}
g 1 HAXNE Sy U,
g5 F$ 1 ZAols} Fo}
07gE FAAZ gt}

33t

-3
s 10

32,1 HIR|
de) Wy Hrtsxe 3K Rayleigh

del o

Ex; = J—zmé}(xi)} N [d;(( ]

B7HA Ex7h 0] H9 99 22(X)e AAEE

10] 3, Ex 7} F3d7l H9 X; 849 AHEE
0°] "ot
322 -‘%I%*E
A9l X, 248 FolF FATHHEN B A
B7IXE Exc® 6}1 A H7HA] Exieoll Wigk H7b
A Ex @ HIE X 849 YR uy 2 FYT
Exi [77)_(—] o, R
T Ee TR SRS N

_37_



& %X X7 figEA HE dAEEEA

AUE pxE Tol tid WuzHx), H&(V)HA
Ael(S)e] wet WSt 4y, = 102 A X 8

27b 1R, #y < 109 ASE FAsTHE A
& Yo
333 ] /e=e Al Ex

NG E B2 A AYE py A
AUE umol2t B,

#m = (x,V,9)

HAAE A

= Maximum[g(x, V, S)] {24 3)

o] um o]H AFF3A] py o HIRA FLEA,
3 #3274 84d g AdA= va="e gelth
de] X, X; 849 = 4, 40 A
+, X 842E 71ELE 3ty el X5 249 949

T BE X; 846 tid X248 U Hix
w2 Aelgo
Xi
B [ O ] X. X
B = — = x = oy, " oy Y
’l’ A ic i
(3]
Xic
_ Exe dxic]
%i Exic Xie
[=x)
A7 A py; > 1020 AL X &40 ¥F X;
227 B AYHIL, 4y < 109 A¥E T wre
gulg e

ol ¥ Ad AFE 4 AMFLEHA 7ELLY
X'\’l A9 d9 X 24as AFHoE FEIA A
< HGrtg & YA g9 AL X 849 FAX
@; - p;; W Zhol 249 ZARJ] FIAR (X E

ol 71ELE 3 Xi8AEHN P9 9 X &
JeHE B7Hd 4 Qlth

B & o °ll‘
X

lo,

4.1 FX|A|Lhe| =A

—_
B dRdas Foi9E digsis
4~ (Gross Tonnage)& 7]E2 2 4lA 'ﬂ‘i}?)r T4
55 2 AGF EAFE /IAE Aurd S AA

st Al ojAS AU F2 BY Ayt A
2 oAE & 29 2
2 E@ Autel] g g HAA H7bs AE

A TR AAXRBGAY AR 9GS
AE 71E22 FLi9e 714E ez Y
P45 B7te2e] AYEE olfsto dAs
FAAG AL V1A EE A2l A
Ae A9E A ARy F g o4s Bot
AL A

A&L dFde AY £42 oldsHon, A%
3 wpe] Tzt A JYUEREH 0°7¢Fo2
vl Eu7bA 7709) el el AlNRE Bt

{3 2) Principal ship s particulars

Ttems Type A | Type B| Type C | Type D
sEEEIBEEEIEEERIGELE
LBP(M) 47.00 38.40 28.00 43.00
Breath(M) 9.20 8.00 8.20 8.80
Depth (M) | 230 2.35 2.05 2.75
Draft(M) 1.56 1.40 1.40 150
Cb 0.647 0.731 0.666 0.667
L/B 5.11 4.80 341 489
B/D 4,00 340 400 3.20
B/d 5.90 5.71 5.86 5.87
A% | 760 970 660 1260
4| g4
Ad 590 476 388 463
LR EFY
Ko | 2397 1873 1462 2216
G/T 248 140 80 280
Lightweight | 2852 2238 1531 3125
KG (if[)u S 2.085 2.369 2153 3.256
Displacement | 4482 3278 2249 393.3
KG at A
(M) 2.842 2.66 2.49 3.39

Fom 1.1mA| 2siorMY Tt
(1¥ 18)~<2¥ 2> ALE HE/dszrt
1.1m3 Beaufort Scale of Wind Force 4 ©]/¢el] 3}
g3l = gﬂ)ﬂ-)ﬂ»sﬂo}]k] g st Het o 7§ A 9] z‘s}a-}]
XA E W7 Aeolth. I"AAM & F A& H
7{5"] EE gzt tidted AP Es 180 o}
AstA Fr7HERT Agn FIeAME Fdrrs
o], ot FILAME FF2S AP
57]’ OE WA BHrtasdd visty A= A

2 22 o

_8,9,

_38_



.6],
2F

WHoz =A HrFIA

=
E
T'vpe C Aure 3 ul B A

[«]

dida - Sl Lo
2 2.0
g Deck Wetness
s | T Slemming
E S (st Rolling

s+ T Vertical Acc.
6 --------- Leteral Acc.

1.0

Encounter Angle(Deg.)

{19 18) 35 AE B} (Type A, H1/3=1.1m)

: 2.0

2 Deck Wetness

g ----- Stamming

g "+ Rolling

2 15y ===~ Verticat Acc. b
B ---o-- Laterai Acc

b *° e * gzcounler::gle(oeg)‘)
(1% 19) g3 A= H7t (Type B, HI/3=11m)

a 2.0
2 Deck Wetness
§ ————— Stamming
e Rolting
815t —= = - Vertical Acc B
§ e Lateret Aco.
o
1.0

Encounter Angle(Deg.)

A% %7} (Type C, H1/3=11m)

g 2°

e Deck Wetness

L Slamming

gLy - Rolling

- I S Verticel Ace. |
5 Lateral Acec.

2 2
60 30 0
Encounter Angle(Deg.)

n i
120 °0

(¥ 21) 83 AFE F7t (Type D, HI/3=11m)

Type B Auta
87 ¥ % 19

43 |elm 1.3m &lorMA TIt

(18 22)~(1¥ 25 #ALF HFFdadzrt
1.3m%E Beaufort Scale of Wind Force 4 ¢}/l 3j
e G E A FaEe AL AAHd IS

A E HHe Aotk OYAAN & F UE uret
Zo] RE whdzte] tiste YPEI 1T Fof <t
AsA HIEHAY A5y EZdMs AspiEe
s} o], A EIAe AF28 F9UER

7t B2 YiAds ®r7t_Ad bistd 8T A

Hog A H/tHULH, 53] Type C Ao 4

Ax7t A9 16 77k §8EE & T Aok

7

(=]

° 2.0

2 Deck Wetnass

';’ ----- Slamming

2 < Rolting

§ 15+ - --- Vertical Acc. 1
a | e Lateral Acc

=]

0.0 30 [}
Encounter Angle(Deg.)

(¥ 22> 33 AT H7} (Type A, H1/3=1.3m)

N 1 2
150 120 90

° 20
H Deck Wetness
s 1 ] e Slamming
e - -~ Roling
& 15 ==~ - Vertical Acc. B
H -~ Lateral Acc
[a]
1.0

0.0
180

i 1
150 60 36

Encounter Angle(Deg.)

(1Y 23) &3] GHAX H7} (Type B, HI/3=13m)

w 20

v

g Deck Wetness

- Slamming

e Roling

3 o Vertical Acc ]
g = Laterat Acc.

" "
L1 30
Encounter Angle(Deg.)

(19 24) &3 ¢AL Bt (Type C, HL/3=13m)

150 90

-39 -



Deck Weatness

----- Stamming

s+ * Rolling 4
== Vartical Acc

- Latersl Acc

Dangerousness

00 . " s N N
180 150 120 20 L1 30 0
Encounter Angle(Deg.)

{19 25) &3 ¢tAE H7t (Type D, HI/3=11m)

5 4

HEE YAoE, o5 Avel Agsn U=
9 SR, AN AT
7easd AYEE olgstdl At AA e

o o8 & &

o
oX
Lo
2
-
i3
-L
PN
i
_2{_1‘
£
0
S
p‘l_,
)
&
3

5 7
o age 98 + A5

(1) g4 Slgd ss HAA Bot A3E wge
2 2O 944 9 9349 egBAst /Psa
31t

(2) 714 o5iA, g Adute] tiste] 1 FA Y
714E ANz 4std WAEs 3 % ¢
AL Hrie 3, 2% R E AAFOEN, B F
gFoly AFHQL AMure E3dFAs /i5dA H
At

(3) oHs AHAHE 9o FRo FYsiaA &
o, g P20 FUY Mute] LFEAHE votdt
o B A3E ugeg ANEHA ¥ F 3o,
wE Aute] NRAANE 1 $IAEAL AHE HE
g 5 Aok

¥ ATrE NPT BrLAEY RS AR
olgste HWristgoy, & M HL _é?}—.%

stod Mup A FAAAE W F A= W
Age BF A77t A% Helop ¥ Aoz
.

% Xt
Moox JIN'
o ofr ok

¢

[11 714, 719K, 1995-1999

[2] 7143, A% 714 # 98, 1995-1999

[3] sh-&3hghy, A7) o3 A& A8F, 199

[4] A& A%y B33 NP5 Hol @ A
27, @23 et R, A114d, Als, pp. 67-91,
1987

[s] A7t - o] FZ," AT 7147
&8 Aue FHAFAS Aol AE A7
ghara}a] 813] %), A2239, A28, pp.23-32, 1998

[6] A< - 329, 20 B85 STFNLETA
o #¥ Q7" @ A, M214d, A28,
pp.1-9, 1997

[7] Gil-Young Kong - Soon-Kap Kim - Chung-Ro

Lee, “Development of an Information Service

olgl - g o

System for Navigaional Safety of Seagoing

Vessels', LNCS 2404, pp.273-284, 2002

_40_



