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Study on Optimization of Fatigue Damage
Calculation Process Using Spectrum

Sang Woo Kim™’, Seung Jae Lee®™ and Sol Mi Choi’

"Division of Naval Architecture and Ocean Systems Engineering, Korea Maritime and Ocean University, Busan, Korea
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KEY WORDS: Fatigue damage model ¥ 2459, Correction coefficient method 7875, Fourier transform o ¥3}, High
frequency response T3 35, Rain-flow counting method &1 &= A

ABSTRACT: Offshore structures are exposed to low- and high-frequency responses due to environmental loads, and fatigue damage models are used
to calculate the fatigue damage from these. In this study, we tried to optimize the main parameters used in fatigue damage calculation to derive a
new fatigue damage model. A total of 162 bi-modal spectra using the elliptic equation were defined to describe the response of offshore structures.
To calculate the fatigue damage from the spectra, time series were generated from the spectra using the inverse Fourier transform, and the rain-flow
counting method was applied. The considered optimization variables were the size of the frequency increments, ratio of the time increment, and
number of repetitions of the time series. In order to obtain optimized values, the fatigue damage was calculated using the parameter values proposed
in previous work, and the fatigue damage was calculated by increasing or decreasing the proposed values. The results were compared, and the error
rate was checked. Based on the test results, new values were found for the size of the frequency increment and number of time series iterations. As
a validation, the fatigue damage of an actual tension spectrum found using the new proposed values and fatique damage found using the previously
proposed method were compared. In conclusion, we propose a new optimized calculation process that is faster and more accurate than the existed
method.

.M B Bs ARglol AT SHoR AEEE AREFRDSS

@ vaug A5y 2B AHsh, aFveE 2

HF QA A Sl dTEES F9EE ¢ A, = OEE 8 SAE Hole sdTEEd U A2EYT

F 5 0FR #4 sl kE:dnh ol sFER el T Jlolls AetA] @82 Mol JITHKim et al, 2016). THEE 1

Ashs T2 38, A9 §9 SHES U 99 28 Fuk, 0ed 8F 54 A 7EE AEEYEE WL
EYOR e, F /) ol de] Tyl ARoR FAE e she $A1A 2o sde] Fasith

g 27 ER o] "k 53], gholA | ofifrixle, A 7 i AHER S W2EYE Al A3 v2Egn )

TPYF 22 1T FHE WelE EA R F 7L lnh A WA e gEds

¢}

ZE(Tension leg platform)2] 2=
Ao FxE SHAHERS FUYeR e 54 s 2EHoR, $Ho AAdd #UZZ A M Matsuishi and
of ofsl| WA= TFRES HEZENEE Yy wWEA ALt Endo, 1968)S AMESIY FAIRE 58 WHolo FEUTEXE

7] fleiMs TS S AFEHS 2EdEAE S T/ FE ARSSe] fEsks otk tiwA]l &HE
ste] AT M2 M-S AHEITHDNY, 20100). ©] ¥ "AEFEEIHols Al 5 gdlY AHERS tide R )
= S T 99 vz ol Han, Aot Fua 99 3E Dilik ZR(Dirlik, 1985), ©]8d ~HERS] d2E At
N2 & AsiMes e FE=e] &F S A-HI} FA o AHEE = Zhao-Baker E(Zhao and Baker, 1992), T12]aL 4

Received 13 April 2018, revised 5 May 2018, accepted 7 June 2018
Corresponding author Seung Jae Lee: +82-051-410-4309, slee@kmou.ac.kr ORCID: https:/ /orcid.org/0000-0001-8992-6915
It is noted that this paper is revised edition based on proceedings of SNAME 2017 in Houston, America

(© 2018, The Korean Society of Ocean Engineers
This is an open access article distributed under the terms of the creative commons attribution non-commercial license (http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

151


https://orcid.org/0000-0001-8992-6915
https://orcid.org/0000-0001-8992-6915
https://orcid.org/0000-0003-0435-3084
https://orcid.org/0000-0003-0435-3084

152 Sang Woo Kim, Seung Jae Lee and Sol Mi Choi

Y ~HEHS g2 JTE Park et al. Z@(Park et al.,
2014)0] 9}\1:} w r)rg 1— =l /~;<47q] Q.dqqoﬂ /\,gllz_ad,]
HZ2&ENEE AR Rayleigh vl ol SAAFE Fokd I
EHOE] )\.HIEE-L/] ,L]i_-_/\]—ce ,137].75}_‘_—_ \:ﬂ—lﬂo]q. 474]_[_%1
< AMgSke] A tjEEQ 2l o8y AHERS U
o2 73t Jiao-Moan E2(Jiao and Moan, 1990), Fti 2
FUe 2~ EH] 33t Benasciutti-Tovo E2(Benasciutti and
Tovo, 2005), Wirsching and Light %@(Wirsching and Light,
1980) 5°] ATk
TAATHE ol &st] AEL MEESERLS F5F Hol
= 2FEYOoRRY HRIEEYESE AlLtshs o] e
3h, A YA TE(Dirlik, 1985; Park et al., 2011)°14 At H}
Atk 2y 72| HHS AYE w2 JEEEE AE
3 B WHE Aljto] FEo] SFRIIE, 22 Y 2
lYTEEe AT SH7MA EIFeHA HY iAo
< AZte] g9t wEbA gTE A8 JEEGRDS
M ¢, 7129 Axt 3AHRG AdEETE wmEEAE
EE fASE AR 29 EY dRv2&dsE Akt

lo baizh rlo :L

A& PEolA AgR
- ATE SN, A ATE AN A
4 YS9 BAR DR R 08 &
Bisigon, 493 2A=U qEAzege
€ ALY SREALEE At
o E sAERoR R ik c5 Ausie 3
% = Al BeE W s ﬁzgs}aau}. QeS|
g ke AOFAL o e Agte] AxtE )=
gEo} WehE NERE AHEStel AE WEEHES v
of
2
W5
%

l'l
It

S1 A, A 2AEe Az

ol
=8 s wse AZsge AW o
- o
gt 7129 e

W AHgte] AR vEigws)

21712

Aol AgE ol 4ElE AHEHELS £ 1217, 2HEY
& TSk AR HEES 2dste AN, ~HEH
9 HRYESEYEE NI AREFEALE S AHE-SH
AL A S D 24T APE-2 94, Felo 9t
At ~HEQ o R HE] AIAE
£ b= A4S _‘_’ﬂ A= ] Ado] FAZZ XA NS AL
st S99} RIEFE Ao, JAE Y9 NEs
HAd I W= HE JAE BE ol dis) ALtsto
Habs A8 F2H(Miner, 1945)8 ARg- 6}04 2HEYS] d7
Akt A T

HAg i wpyidE FEo gGuighel] AREEE ARt
Hdt) Y&, TS5 Fi(dw), 2L AALEY A HHE 3
(R7F o, WA HZHstE R 32 2T FH dwd ar v
< AT "] HAE e 4 " VERE o

(Inverse fourier transform)S-

oL oy oy

- Step 1. Spectrageneration --------------------------------

Bi-modal spectra i
(Triangular shape, 162 cases) i

- Step 2. Parametric study  ----f-----ommmm e

D —
| 1. Repetitionnumber |

1
Il
I
1
|
1
|
| ]
! v v
|
1
|
1
|
|
1
|
1
|
|
1

Inverse Fourier transform ;
Rainflow couning method
Palmgren-Miner rule :

| 2.Frequencyincrement | | 3.Timeincrement
[ T

v
Determining of optimizedvalues

________________________________________________________

Fig. 1 Flow chart of research

AL R FTHNTIAY ZLAIA ALk =
£ AHgEte] Ak FE2EAEE H]E‘ET}O% W slo]|
2HES FRIgE H AAsAeH, 7SS A3 E
sto] Atk

HHgd ®TsS A5 SEA AAYAT(Park et al,
2011004 AR W HlwskGint o & sl AA| FF-2A
Z’48|(FSU, Floating storage unit)$} Al FA| 28] A4 )4-&
Foll A AFeRele] A AFEYHA F S AR&ste] 1]
EEHEE AL vlast
1ol A Axddk B A+ A= Fig 10 etk

O

ﬁa|o+| ofst

(1) 3)¢} 2] 7<4«]QT‘/]-(I\Iewla.nd 1993)
X(t) = 3 1/25(@, )do cos (@t +6,), 0=, = 2r )
i=1

dw—w; —w; _4 @

- wtw

A 3
A71A x(t) & FEo o E YAHE AAY, ne T3
T AR A, 28 Sw) e AR Tk i ~HEH
UE S orgith a8al w= 3R He kg, 8 o,
= WA T AR TS e ouldith ~HE- S
ZRE AAEE AAYE 4ol F FE AN BT,
HoR AR"E FRAY +FHE FHE o, AFIH(Low
frequency) 1231 ﬁ]——zrlﬂ-—r(Wave frequency) 3ES FE3| X
kel 3A17S AAHE AIZHDNV, 20102) 0.2 AARs= M-S

83t Ao E ARSI



A Study on Optimization of the Fatigue Damage Calculation Process by using the Spectrum 153

N
iy

gsl7] AsliAe 7129 Aol A A=
Ho =2 Aojsta, Z|Ewke 371 Hept
EE #Rlglof gt o] MgE SA
S FO|EF FHAslE sk

dw«] e Nﬂl Ho 2 HE AHEHE AAEY AUx|E
A Az YIS Fed, T 2P A=A TE YA &
Aol BT ¢ Jom, YT 22 3k AlgetH ~HEROoR
FE AAEES Ak A ARte] HE3HA ARFHER
ZA-e S Agsteiof o) e Azt B AAEE AlA
g2 E5rE AAIge] Holof ghH, o]& REAF)7] HalAE
2 @9 HAd 2105 RSk T 19 3718 ARSIk
g}

i
2:2
Dotk
)
il
tlo
N
AN

21 2
< = = 0.0005
do = FEnsembletime  10800s 0.0005827ad/s @

dE AAFE AAGe 2UEE AAs = Hapolt)h HAE
EZLHANE AHESte FRAAES FAT o AAEY 9=
(Peak) 9} W] (Valley)#ke] Btz wel ALtEE HE2ESE
7} ttEnt agag 4o ASEE mZ2aAB-di Fas)t
H, A3 AFdAe g3 de] Aolo] Ha 3719 FHol
(Dirlik, 1985) hofof & AT = T2 APAToNAE
(Park et al, 2011) 2] (5)2F Zo] dt2] HIE&S H4i 0.082 AMES
A& AABA T
dtratio X 2w

dt = Maximum frequency ®

24 EAN EMX|
7H-A K (Gaussian) Z- ol| A Fak FAA AHE-H] F
A EQX] Aske fEiAeE ~HERERS] ~HER B
=2 YehEs 2"9EY mHlE A4bo]l Hashy 2] (63
Zro] Aoldt)

7H§-A1FA o A ‘:]’-rl B Eiey 2
(Peak frequency) v, &} T¢ A FA nxke] W=l FA
R 2F345(Zero up-crossing frequency) v © TIT P
AZEFHol A 2zt 24 (7), 4 (8)F 2ol BYHT, ol& 4.2
oAl ~AEH N AHE = AAILS TAZF 5L skt
AHE-E THNewland, 1993).

L1 my

e ke 0
1%, 109
i R ®

ATV oy, 04 o= A2 AAD X, X, o) EEEAES ofv]

gt

3.1 AHEY I AHER B
# ATeMe e 2 OHOW °lEd ~HEHS A
Sskslon, A47E gHs Ble 3, TS50 455t =
3

4

Zt e oo s “HX]O]'@] AT ~HERHS] 3§
F& Fig. 29 2o, 2~ EUS(Spectral density)

21 (10)3} Z2o] Aok

-
1
1
1
:
—_— 1
S 1
) 1
3, :
= | T
2 ! 1
@ ! !
© : 1
T ' B :
-— 1
s ] |
Q ! 1
() : : B,
1 1
1 1
] 1
1 1
1 1
1 1
1 1
E,! E
fe = ==
A A;
Frequency [rad/s]
Fig. 2 Schematic of bi-modal spectrum
— 2
w<Ad W, Sw) =B 1—“)37'85))+B )

v A% 0, Sw) = \/32(17(_(“’_0+”W)+B (10)

2 28 TS B 27 93,
$% WARE Fa, 5o £ 4 928l A% FAre B
FHAE AT, i) BAE A2 WEE ouista 2
TAgle] MRS MBS BeAE A

o wge) A AT

A=, AREHJY AT
0.05rad/sol™ 2hol A obF-f71x52] AP HEo og&
5 2] Ho Fu< Y= 9rad/sO|THKim et al., 2016). AR
B HZES Table 1] AEslon, md 2 HEe) 23S A
&3t F 162709 ©] 88 ~HEAS Ygsiarh

‘ oo
> il
fo
offt rk
fo i
3
ro
134. N
o &
D

mlm



154 Sang Woo Kim, Seung Jae Lee and Sol Mi Choi

Table 1 Spectral parameters of bi-modal spectra

Parameters Values
Ay, Ay [rad/s] 0.2 0.6 1.0
By, B, [s/rad ] 20 50 80
Sy [rad/s] 0.05
S, [rad/s] E; x2 E; %3

32 AHERMO| (EIZAMNE
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B M2EFEE ARtetr] 1A A (1), A (12)9] A8 A

;M

Wol Ahg-gt.
D=3 (11)
N =as" (12)
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Table 2 Values of parameters
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Table 3 Fatigue damage compared to existing method
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ABSTRACT: Generally, container ships contain cargo holds with cell guides that serve to increase the container loading and unloading efficiency,
minimize the space loss, and fix containers during the voyage. This paper describes a new quality management system for the cell quides of container
ships (the so-called Trim Cell Guide system). The main functions of this system are the trimming of the point cloud obtained using a 3D scanner
and an inspection simulation for cell guide quality. In other words, the raw point cloud of cell guides after construction is measured using a 3D
scanner. Here, the raw point cloud contains a lot of noise and unnecessary information. Using the GUI interface supported by the system, the raw
point cloud can be trimmed. The trimmed point cloud is used in a simulation for cell guide quality inspection. The RANSAC (Random Sample
Consensus) algorithm is used for the transverse section representation of a cell guide at a certain height and applied for the calculation of the
intervals between the cell guides and container. When the container hits the cell quides during the inspection simulation, the container is rotated
horizontally and checked again for a possible collision. It focuses on a system that can be simulated with the same inspection process as in a shipyard.
For a practicality review, we compared the precision data gained from an inspection simulation with the measured data. As a result, it was confirmed

that these values were within approximately +2 mm.
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Fig. 1 Comparison of methods using a scan equipment - (a) Electro

optical distance meter, (b) 3D scanner
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Table 1 Comparison between measured data and simulation results

[unit: mm]
Height  Cell guide Measured  Calculated Difference
value value
A X 20 19.97 -0.03
Y 9 9.92 0.92
B X 17 17.08 0.08
Y 11 11.72 0.72
9,200
c X 16 17.86 1.86
Y 13 11.79 -1.21
D X 15 16.88 1.88
Y 10 8.74 -1.26
A X 19 18.93 -0.07
Y 8 9.78 1.78
B X 15 16.03 1.03
Y 10 10.64 0.64
6,200
c X 18 17.77 -0.23
Y 11 10.78 -0.22
D X 16 16.24 0.24
Y 10 8.01 -1.99
A X 24 22.9 -1.10
Y 10 11.16 1.16
B X 23 24.15 1.15
Y 12 11.06 -0.94
3,200
c X 18 17.14 -0.86
Y 10 10.28 0.28
D X 22 21.4 -0.60
Y 11 10.72 -0.28
40 40
—— Calculated value —— Calculated value
35 35
—®— Measured value —@— Measured value
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25 25
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Fig. 14 Comparison between measured data and simulation results
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ABSTRACT: This paper presents a numerical sensitivity analysis for the simulation of the motion performance of an offshore structure in waves
using computational fluid dynamics (CFD). Starting with 2D wave simulations with varying numerical parameters such as grid spacing and CFL
value, proper numerical conditions were found for accurate wave propagation that avoids numerical diffusion problems. These results were mapped
on 2D error distributions of wave amplitude and wave length against the numbers of grids per wave length and per wave height under a given CFL
condition. Finally, the 2D numerical sensitivity result was validated through CFD simulation of the motion of a FPSO in waves showing good
accuracy in motion RAOs compared with existing potential flow solutions.
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No. of AX Az At Inner
test cases ™) (™) (CFL = 0.1, 0.2, 0.3, 0.4, 0.5) iteration
| 10 0.1 m 0.00625 m 0.004s (0.1), 0.008s (0.2), 0.012s (0.3), 510
(40 cells) (26 cells) 0.016s (0.4), 0.020s (0.5) ’
5 10 0.07272 m 0.004545 m 0.00291s (0.1), 0.00582s (0.2), 0.00873s (0.3), 5 10
(55 cells) (35 cells) 0.01164s (0.4), 0.01455s (0.5) ’
; 10 0.05 m 0.00625 m 0.002s (0.1), 0.004s (0.2), 0.006s (0.3), 5 10
(80 cells) (26 cells) 0.008s (0.4), 0.010s (0.5) ’
4 5 0.0428 m 0.0107 m 0.001712s (0.1), 0.003424s (0.2), 0.005136s (0.3), 10
(94 cells) (15 cells) 0.006848s (0.4), 0.008559s (0.5)
5 5 0.0428 m 0.00535 m 0.001712s (0.1), 0.003424s (0.2), 0.005136s (0.3), 10
(94 cells) (30 cells) 0.006848s (0.4), 0.008559s (0.5)
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] 15 0.0333 m 0.00833 m 0.001334s (0.1), 0.002668s (0.2), 0.004002s (0.3), 5. 10. 20
(120 cells) (19 cells) 0.005335s (0.4), 0.008003s (0.5) e
9 15 0.02858 m 0.00714 m 0.001144s (0.1), 0.002287s (0.2), 0.003431s (0.3), 5.10. 20
(140 cells) (22 cells) 0.004574s (0.4), 0.005718s (0.5) o0
10 20 0.025 m 0.00625 m 0.001s (0.1), 0.002s (0.2), 0.003s (0.3), 5, 10, 20,
(160 cells) (26 cells) 0.004s (0.4), 0.005s (0.5) 30
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Table 2 Additional test cases for the validation of wave propagation

simulation
Test case A H Wave steepness
1 2.00 0.100 0.0500
2 3.62 0.200 0.0550
3 6.10 0.304 0.0498
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Fig. 7 Hull form of KRISO FPSO

Table 3 Main dimensions of KRISO FPSO

Full load 140 K (1/60)

Item Unit .
Ship Model
Length, Lpp m 239.0 3.983
Breadth, B m 45.82 0.764
Draft(FP) m 15.82 0.264
Draft(Mid) m 15.82 0.264
Draft(AP) m 15.82 0.264
Displacement m’ 139,585 0.6462
LCG m +9.636 0.1606
GM m 6.028 0.0838
KG m 14.54 0.2423
Kyy = Kzz m 59.75 0.996
Kxx m 16.04 0.267
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Table 4 Wave conditions for the numerical simulations

Wave Height [m] Wave Period  Wave length

[23?5] [proto/model] [s] [m]

(*Wave steepness) [proto/model]  [proto/model]

0.4 2/ 0.033 (*0.00437) 1571 / 2.028 453.4 / 7.556
0.5 2/ 0.033 (*0.00804) 12.56 / 1.622 246.4 / 4.106
2/ 0.033 (*0.01157) 1047 / 1.352 171.2 / 2.853

0.6 3/ 0.050 (*0.01753) 1047 / 1.352 171.2 / 2.853
4/ 0.067 (*0.02348) 1047 / 1.352 171.2 / 2.853

0.7 2/ 0.033 (*0.01574) 898 / 1.159  125.8 / 2.096

Fig. 8 Size of flow domain
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Table 5 Grid conditions for each wave condition

Grid size Total No. of Al .
w N N orids (CFL = 0.3, inner
* ¥ iteration = 7)
100 14 Grid 1 1.69M 0.0066
04 129 18  Grid 2 2.95M 0.0050
172 24 Grid 3 5.58M 0.0038
109 14 Grid 1 2.08M 0.0045
05 137 18  Grid 2 3.58M 0.0036
179 23 Grid 3 6.48M 0.0028
81 15 Grid 1 2.70M 0.0048
0.6 102 19 Grid 2 437 0.0040
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ABSTRACT: This study simulated ice load and the motion response of a moored semi-submersible rig in pack-ice conditions using a finite element
method. Ice flows of random size and shape were modeled, and interactions for ice-sea, ice-structure, ice-ice were simulated using a simplified method.
Parameters for the simplified method such as drag force coefficient and the pressure-penetration relation were obtained based on the result of detailed
analysis using the coupled Eulerian-Lagrangian method. The mooring lines were modeled by spring elements based on their stiffness. As a result of
the simulation over 1,400 seconds, the force and motion response of the rig were obtained and validated using discrete elements and compared with

the results found by the Krylov State Research Centre.
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Table 1 Condition for pressure-penetration relation

Number  Thickness [m] Size [m]  Collision angle [°]
1 0.3 3x3 0
2 0.6 3 x3 0
3 0.6 6 x6 0
4 0.9 45 x 45 0
5 0.9 9 x9 0
6 0.3 3 x3 45
7 0.6 3 x3 45
8 0.6 45 x 45 45
9 0.9 6 %6 45
10 0.9 9x9 45
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Table 2 Main dimensions of target structure

Dimension
Length [m] 80.6 4.1 silM =
Width [m] 73.6 B =FollA Abg BHE ol g3t 1 A9 FX
Draft [m] 23.0 S Fstnh B Ao H8d d4 20 Table 33
Weight [Ton] 67,000 2tk g2 2718 BE 5931 489 &5 g2 T /)9
Inertia moment against the vertical 7ol gk sf4-& stk
: 2 3,062,394
central axis [Ton'm’]
Waterline area [m’] 1.282.9 Table 3 Analysis condition
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Estimation Method for Ice load of Managed Ice in an Oblique Condition
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ABSTRACT: Recently, as sea ice in the Arctic has been decreasing due to global warming, it has become easier to develop oil and gas resources
buried in the Arctic region. As a result, Russia, the United States, and other Arctic coastal states are increasingly interested in the development of
oil and gas resources, and the demand for offshore structures to support Arctic sea resources development is expected to significantly increase. Since
offshore structures operating in Arctic regions need to secure safety against various drifting ice conditions, the concept of an ice-strengthened design
is introduced here, with a priority on calculation of ice load. Although research on the estimation of ice load has been carried out all over the world,
most ice-load studies have been limited to estimating the ice load of the icebreaker in a non-oblique state. Meanwhile, in the case of Arctic offshore
structures, although it is also necessary to estimate the ice load according to oblique angles, the overall research on this topic is insufficient. In this
paper, we suggest algorithms for calculating the ice load of managed ice (pack ice, 100% concentration) in an oblique state, and discuss validity. The
effect of oblique angle according to estimated ice load with various oblique angles was also analyzed, along with the impact of ship speed and ice
thickness on ice load.
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Table 1 Input variables for calculation of ice load in oblique condition
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Fig. 8 Information of the FPU
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Fig. 9 The ice loads with oblique angles (ice thickness = 1, 1.5,

and 2 m)

10 20 30
Oblique angle (degrees)

(c) Total

40000
oblique angle
—O0deg. |
300 —10deg. | -
---20deg.|
30000 f ----- 30deg. | et
2 L
o
< -
s |
S |
& 20000 [ .=
= -
‘7
o .
o 15000 F e
3] e
- - -
I R
5000 b
0 I

1 15 2
Ice thickness (m)

Fig. 10 Variations of the pre-sawn ice load with ice thickness
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Morphological Change in Seabed Surrounding Jinwoo-Island
Due to Construction of New Busan Port - Qualitative Evaluation
through Numerical Simulation
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ABSTRACT: In this study, a qualitative evaluation of the morphological changes in the seabed surrounding Jinwoo-Island due to the construction
of the new Busan port were determined through a numerical simulation. Various scenarios for the discharge of the Nakdong river estuary dam and
construction stage of the new Busan port were established and utilized for an indirect and qualitative investigation through simulation using the
numerical model implemented in this study. It was concluded through a qualitative study that the morphological changes in the seabed surrounding
Jinwoo-Island were typical estuary seabed changes due to the discharge of the Nakdong river estuary dam and waves from the open sea. The effects
from the construction of the new Busan port were relatively small.
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Fig. 2 Bathemetry before the construction of Busan New Port and
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=53k ARke] AEdS FVMATE olull, A7 A% o](Dynamic
nesting)= “3Ao1 A1) F474-8 A5 0] (Dynamic transfer) & 4= 91
Al stRATk 94 Table 2014 7]&stA %] Grid XFHo] 47+
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o 255 &83l ALk AAE 241K 2PA o= AF ek, 7
Az gz BIPHS H83t AT

Table 2 Model area, grid system and boundary condition for wave
and tide

Wave Tide

Model area
Dynamic A 500mx500m A 100 m x 100 m
nesting grid B 100 m x 100m B 50 m x 50 m
system C 25m x 25 m C 10 m x 10 m
Boundary From results from
condition KORDI Hong (20102)
4.2 23Rz & AlZ20|d AlLZE[L
G574 sHEolA BREE 5 Fig 3 9 Fig 404 B
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Table 3 Bathemetry and dischagrge state for simulation cases

Simulation case #

Bathemetry

Existence of discharge

Busan New Port area Fencing island area of estuary dam
1-1 Before construction, bathemetry of 1996 1980 nautical chart (6]
Existence of discharge 1-2 2008 construction stage 2006 nautical chart (0]
of estuary dam 2-1 Before construction, bathemetry of 1996 1980 nautical chart X
2-2 2008 construction stage 2006 nautical chart X
3-1 Before construction, bathemetry of 1996 1980 nautical chart (0]
. 3-2  Construction of North container and starting dumping area 1980 nautical chart (0]
Cogitsr;;ng:;t;%; of 33 Starting dredging in port area 1980 nautical chart o
34 Finishing 1% dredging and north container area 1980 nautical chart (0]
3-5 during south container 1980 nautical chart (0]
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Fig. 7 Distribution of D50 grain size [mm)]
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Fig. 8 Location for comparison of year-average current velocity

Table 4 Year-average current velocity at location of comparison
of year-average current velocity for simulation cases

Year average current speed
to existence of discharge of

Year average current speed for estuary dam [m/sec]

each construction stage Bathemetry
[my/sec] before Bathemetry
construction of 2008
of port

Ist 2nd 3rd 4th 5th with without with without
m; 0.01 0.01 002 0.02 0.01 008 009 012 0.13
m, 0.04 0.04 0.05 0.06 0.08 025 025 022 024
my 033 034 025 027 028 025 025 015 0.15
s; 021 021 021 021 020 0.18 018 037 049
s, 020 0.19 0.20 0.19 0.19 019 019 046 058
s3 0.17 0.17 0.17 0.17 0.16 0.18 021 038 047
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Fig. 9 Area for comparison of year-erosion and deposition

Table 5 Erosion and deposition rate for construction stage

Area Erosion and deposition rate for each stage [m’]

151 2nd 3rd 4th Sth
A Deposition 70984 62594 51393 53893 47861
Erosion  -82537 -69548 -61740 -60048 -54375
Total -11553  -6953  -10347 -6155 -6514

151 2nd 3rd 4th Sth

B Deposition 8170 8289 8466 9210 9795
Erosion -7156  -7202  -7395  -8114  -8582

Total 1014 1086 1071 1095 1212

lst 2nd 3rd 4lh 51]1
c Deposition 24614 24981 24332 26650 27612
Erosion  -25232  -25617 -24949 -27335 -28322

Total -617 -636 -617 -685  -710

Table 6 Erosion and deposition rate for each construction to 1% stage

Area  Erosion and deposition percent rate to 1% stage [%)]
2nd 3rd 4th 5th
Deposition -11.82 -27.60  -24.08 -32.57
Erosion 15.74 25.20 27.25 34.12
Total 39.81 10.44 46.72 43.62
2nd 3rd 4th Sth
Deposition 1.45 3.62 12.72 19.88
Erosion -0.65 -3.33 -13.39 -19.93
Total 7.13 5.61 8.00 19.52
2nd 3rd 4th 5th
c Deposition 1.49 -1.15 8.27 12.18
Erosion -1.53 1.12 -8.33 -12.25
Total -2.99 0.05 -1091 -15.01

() 4t

Fig. 10 Distribution of thickness of erosion and deposition for each
construction stage to 1% construction stage at A area
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Fig. 11 Distribution of thickness of erosion and deposition for each

construction stage to 1% construction stage at B area
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Table 7 Comparion of erosion and deposition rate due to dischage of estuary dam

Bthemetry before construction

Bathemetry of 2008

Area Classification with without percent to without with without percent to without
[m’] [m’] [%] [m’] [m’] [%0]
deposition 88933 75367 18 -149738 -118857 -26
A erosion -109003 -94483 -15 121932 98969 23
total -20070 -19117 -5 -27806 -19888 -40
deposition 157697 123776 27 -356189 -320834 -11
B erosion -349327 -319768 -9 83139 102268 -19
total -191630 -195992 2 -273050 -218566 -25
deposition 177007 182007 -3 -244214 -201062 21
C erosion -560977 -334950 -67 181875 62566 191
total -383970 -152943 -151 -62339 -138496 55
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Fig. 19 Comparison at C area between effect of port construction
and effect of dischage of estuary dam.; (a) Change of
thickness of erosion and deposition due to port construction
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ABSTRACT: This paper presents the efficiency of a floating vertical axis wind turbine with variable-pitch. A model was designed to use the lift
force and drag force for blades with various pitch angles. The blade’s pitch angle is controlled by the stopper. To validate the efficiency of the wind
turbine discussed in this paper, a model test was carried out through a single model efficiency experiment and wave tank experiment. The parameters
of the single model efficiency experiment were the wind speed, electronic load, and pitch angle. The wave tank experiment was petformed using the
most efficient pitch angle from the results of the single model efficiency experiment. According to the results of the wave tank experiment, the surge
and pitch motion of a structure slightly affect the efficiency of a wind turbine, but the heave motion has a large effect because the heights of the wind
turbine and wind generator are almost the same.
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Table 1 Design parameters for experimental condition in wind tunnel

Wind speed Variable-pitch range
[m/s] [deg]

-35 ~ 25
-15 ~ +65 X
-10 ~ +105
-35 ~ 25
-15 ~ +65 (6]
-10 ~ +105

Electronic Load

3~10

Fig. 5 Variable-pitch range of the blade
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Table 2 Design parameters for experimental condition in wave tank
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KEY WORDS: Planing avoidance Z#°|'d ]3], Supercavitating underwater vehicle 3% +%&%A|, Potential function &4 3,
Planing estimation Z#°|'d 4|5, Planing protection Z#°|d B3&

ABSTRACT: In this paper, we focus on planing avoidance control for a supercavitating underwater vehicle based on the potential function method.
The planing margin can be calculated using the relative position between the cavity center and vehicle center at the end of the vehicle. The planing
margin was transformed into a limit variable such as the pitch angle and yaw angle limit. To prevent the vehicle attitude from exceeding the limit
variable, a potential function based planing envelope protection method was proposed. The planing envelope protection system overrides commands
from the tracking controller, and the vehicle attitude converges to a desired angle, in which the potential function is minimized. Numerical
simulations were performed to analyze the physical feasibility and performance of the proposed method. The results showed that the proposed methods
eliminated the planing, allowing the vehicle to follow tracking commands.
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Authors’ Checklist

The following list will be useful during the final checking of an article prior to sending it to the journal for review.
Please submit this checklist to the KSOE when you submit your article.

< Editing checklist >

I checked my manuscript has been ‘spell-checked’ and ‘grammar-checked’.
vhol o] ek W BEH 9R/b A Shelstgisy .

One author has been designated as the corresponding author with contact details such as
- E-mail address
- Phone numbers

g Fe) A BAAE QYo o Azt

ol R

- A3 W

F

71 A5

I checked abstract 1) stated briefly the purpose of the research, the principal results and major conclusions, 2) was
written in around 300 words, and 3) did not contain references (but if essential, then cite the author(s) and year(s)).

O e 250] 1) 128 A9 74, 38 23 9 222 238kl &S st on, 2) 30050} 1 2]o]
ol TAE LS Belstglon], 3) FuEHE ZeHA A $eS SItASUTH (B Lol Py
3 Al 7).

I provided 5 or 6 keywords.
e 56709 A1 YES AgskS T

I checked manuscript consisted of as follow: 1) Title, 2) Author’s name, 3) Key word, 4) Abstract, 5) Nomenclature

description, 6) Introduction, 7) Body (analysis, test, results and discussion), 8) Conclusion, 9) Acknowledgements,
0 10) Reference, 11) Appendix, etc.

Ue dart g9 AR AR NEE FAstdsUTh D AlE, 2) AR, 3) 7195, 4) 25, 5) 715,

6) A&, 7) 2 G4, A, AYh A=), 8) 28, 9) F7IAHD, 10) FAIZ, 1) #5855

I checked color figures were clearly marked as being intended for color reproduction on the Web and in print,
or to be reproduced in color on the Web and in black-and-white in print.

5 s mE e 2%l de) flo] i Hel(EE Ju) 4B 2 deRd & RS A9E 198 A8oie
&2 skt gy

0O I checked all table and figure captions were written in English.
Ut 930 BE E ABT a7 ARe GRo A4S AstdaUtt

0O I checked all table and figure numbered consecutively in accordance with their appearance in the text.

B BERAA et SANE E WE 9 7 MEs A3E9eS Selstag

I checked abbreviations were defined at their first mention there and used with consistency throughout the article.
O s 9% o2 9ue] 3 ) Agel A goatgon], olF UnelHt AT A2 AEHALS
solatod ST,

I checked that references were in the correct format for the journal (See ‘Guide for Authors’ for details).
Ues B2 Faede] £ A Faedd #7IHAA 7hol= x)ol mebA 2= a5 Shelstdsyth

I checked all references mentioned in the Reference list were cited in the text, and vice versa.
0 Y= ‘References’o] EA|st= HE FIAEHS Y1 oA dAgEon, vitj2 93 2Eo AFH
= FAEFS ‘References’ o] E7]%SS 2elstGUTh



O

I checked I used the international system units (SI) or Sl-equivalent engineering units.
U ST R ER Betdom guoll WeAS AestaeS Slstaayth

< Submission checklist >

O

I checked the work described has not been published previously (except in the form of an abstract or as part
of a published lecture or academic thesis).
U B 9130 vhgo] 22, Tl sl 50 Aofat e A Sof Al ARlo] g Selsiy

i)

Y.

I checked when the work described has been published previously in other proceedings without copyright, it has
clearly noted in the text.
LR 2 flme) yigol o] g eAge] AN B ol AnelAl HAskESS Helste

ji)d

U,

I checked permission has been obtained for use of copyrighted material from other sources (including the Web)
U e m@ste] wlo] Uk AR A 57HE SUYh

I have processed Plasgiarism Prevention Check through reliable web sites such as www.kci.go.kr,
http://www.ithenticate.com/, or https://www.copykiller.org/ for my submission.
Loy w4 fAE A4 v F Rustasyc

1 agree that final decision for my final manuscript can be changed according to results of Plasgiarism Prevention
Check by JOET administrator.

U] HFi w=2of tiek JOET AA| ARl =it 4 A A= Aato] upet 2F wo] ¥Ad 4= Atk
ApALe] ol g,

ol

I checked minimum one author is member of the Korean Society of Ocean Engineers.
L AR 190 o)yl gEslorEtelel Blude Selstagyth

I agreed all policies related to ‘Ethical Code of Research’ and ‘Research and Publication Ethics’ of the Korean
Society of Ocean Engineers.

U A48 daedat S Fddlen, e e Aok

I agreed to transfer copyright to the publisher as part of a journal publishing agreement and this article will not
be published elsewhere including electronically in the same form, in English or in any other language, without
the written consent of the copyright-holder.

Ue s daetxe] Az Aol Fofsi, Axd HATAAE AEsHlsYTh

I made a payment for reviewing of the manuscript, and I will make a payment for publication on acceptance of
the article.

U AMRE dstgon, BB A B33 & AYRES gsasyt,

I have read and agree to the terms of Author’s Checklist.
< AR AT AE Be 23S dESIROH, Be 230 stk

Title of article

Date of submission : DDIMM/YYYY

Corresponding author : signature

Email address

% Print and sign completed form. Fax(+82 51 759 0657) or E-mail scanned file to ksoehj@ksoe.or.kr



Research and Publication Ethics

Authorship of the paper

Authorship should be limited to those who have made a significant contribution to the conception, design, execution,
or interpretation of the reported study. All those who have made significant contributions should be listed as co-authors.
Where there are others who have participated in certain substantive aspects of the research project, they should be
acknowledged or listed as contributors.

The corresponding author should ensure that all appropriate co-authors and no inappropriate co-authors are included on
the paper, and that all co-authors have seen and approved the final version of the paper and have agreed to its
submission for publication.

Hazards and human or animal subjects

If the work involves chemicals, procedures or equipment that have any unusual hazards inherent in their use, the author
must clearly identify these in the manuscript. If the work involves the use of animal or human subjects, the author
should ensure that the manuscript contains a statement that all procedures were performed in compliance with relevant
laws and institutional guidelines and that the appropriate institutional committee(s) has approved them. Authors should
include a statement in the manuscript that informed consent was obtained for experimentation with human subjects. The
privacy rights of human subjects must always be observed.

Fundamental errors in published works

When an author discovers a significant error or inaccuracy in his/her own published work, it is the author’s obligation
to promptly notify the journal editor or publisher and cooperate with the editor to retract or correct the paper. If the
editor or the publisher learns from a third party that a published work contains a significant error, it is the obligation
of the author to promptly retract or correct the paper or provide evidence to the editor of the correctness of the original
paper.

Ethical Codes of Research

for The Korean Society of Ocean Engineers [1, Nov. 2008 amended]

All members of The Korean Society of Ocean Engineers, by observing the following codes of conduct and regulations
regarding research in the field, will contribute to the development of ocean engineering and the security and prosperity
of the society and the nation, thus holding our honesty, reputation and authority in the highest standards.

A. Foundational Spirit
1. We make a contribution to mutual prosperity of mankind through ocean development, using the knowledge and
technique in the field of ocean engineering.
2. We contribute to fostering the good spirit of citizenship by conducting responsible research.

3. We make efforts to enhance our authority and competitiveness as experts in ocean engineering.

B. Fundamental Canons
1. We consider the public security and welfare as a top priority and conform to the principle of sustainable use of
ocean in conducting our research.
2. We promote professional development through performing proper research and provide young researchers with the
opportunities to develop professionally.



3. We respect the public values such as honesty, accuracy, efficiency and objectivity in offering services such as
providing expertise or disclosing research results.

4. We do not have unfair competitions with others and solve problems with objective information and processes
when there is a clash of interests.

5. We raise common issues only through objective and fair methods.

C. Practical Platforms
1. We consider the public security and welfare as a top priority and conform to the principle of sustainable use of
ocean in conducting our research.

(a) We must acknowledge the fact that the life, security, health and welfare of the public have an absolute
reliance over our products such as structures, equipments and machines that are given thought to and made
into decision by engineers.

(b) We must not propose or approve research plans which cause harm to the public health and welfare.

(c) We must conform to the principle of sustainable use of ocean to enhance the quality of the public life and
endeavor to improve the ocean environment.

2. We promote professional development through performing proper research and provide young researchers with the

opportunities to develop professionally.

(a) As we build our career, we must continue to acquire new knowledge and promote intellectual development
by keeping track of research results, organizing research methods and raising necessary issues voluntarily.

(b) We must be thoroughly honest to the contributions from cooperators, competitors and predecessors and utilize
them for our professional development.

(c) We, as administrators, must supervise young researchers in a fair manner and, as their advisors, must assist
them sincerely to grow into socially recognized members.

3. We respect the public values such as honesty, accuracy, efficiency and objectivity in offering services such as
providing expertise or disclosing research results.

(a) When we offer service under our responsibility that involves providing professional knowledge, we must act
according to professionalism as a commissioner, trying to prevent waste of resources and reporting objective
facts, trustworthy data and accurate research results.

(b) We prohibit any fraudulent acts in conducting research such as fabrications, forgeries and plagiarism.

(c) We must admit our mistakes or errors when they are verified and must not try to justify them by distorting
facts or data.

4. We do not have unfair competitions with others and solve problems with objective information and processes
when there is a clash of interests.

(a) We must not distort the professional, academical qualifications of ourselves and coworkers. We must not
fabricate or exaggerate our positions or authorities of the past achievements.

(b) Our papers must contain facts and no exaggeration that are contributed to media sources. When publishing
a paper or a report which involves multiple researchers, we must allocate authors based on their levels of
contributions and mention every person and institution that is concerned and provided assistance.

(¢) We must not criticise others' achievements in an irresponsible manner by intentionally distorting their
professional reputation, prospects and character in both direct and indirect ways.

(d) When a clash of interests occur, we must organize a committee composed of authoritative experts in the field
and fairly solve the problem based on objective facts and data.

5. We raise common issues only through objective and fair methods.
(a) We must be thoroughly objective and honest when submitting expert reports or policy proposals and include
relevant, sufficient and appropriate information.



(b) When addressing public issues through open debates or forums, we must provide opinions based on objective
facts and data and must not cause harm to the public interest by making groundless argument or being
involved in private interests with others.

(c) We must be honest when explaining our business and its advantages, and must not try to meet our interests
by damaging professional honor and coordination with coworkers.

6. All members of The Korean Society of Ocean Engineers must abide by the ethical codes of research stated

above.

. The Scope of Manuscript

L.

Manuscripts include papers, technical reports and commentaries, and papers must be the ones that are not released
in other journals.

. “Journals” are the ones that have an appropriate screening of submitted theses and that are published on a regular

basis.

. All manuscripts other than the ones stated in the previous clause can be submitted such as conference papers,

research reports, diploma papers and academic articles, provided that their sources are stated according to the 3rd
clause of The Regulations on Paper Submission in The Journal of the Korean Society of Ocean Engineers.

. The Definitions and Types of Fraudulent Acts in Research

1.

“Fraudulent acts in research” include all affairs that violates ethical codes of research: fabrications, forgeries,
plagiarism, overlapping publications and unfair marking of writers which may occur in every phase of research
process, such as in a proposal, conducting, a report or presentation of research results.

. “Fabrication and forgeries” refers to an act of distorting the content or outcome of research by making up false

data or results.

. “Plagiarism” refers to an act of unfairly employing all research results, such as others' publications, research

proposals, ideas, hypotheses and theories, without a fair approval or quotation.

. “Overlapping publications” refers to two writings published in different media sources that are totally identical in

their contents or share the major contents. It is also the case of overlapping publication where the paper published
later contains a slightly different viewpoint, yet contains the same or slightly different analysis on the same data
from the previous paper.

. “Unfair marking of writers” refers to an act of unfairly gaining reputation by pretending to be a real author of

a paper without any participation in research.

. Fraudulent acts also include a behavior of intentionally disturbing investigations regarding assumed misconducts

in research or inflicting an injury on an informant.

. “Other fraudulent acts in research” refers to all affairs that are generally accepted as the violations to ethical

codes of research in the academia.

. Screening System, Processing Criteria and Procedure

L.

Screening System

(a) Authors must submit a “consent form of delegation of copyright” which necessitates an author's confirmation
on any violations to ethical codes of research.

(b) When inspectors raise question on any violations to ethical codes of research, The Committee of Ethical
Codes of Research determines its/their compliance to the regulations after examining all materials concerned
and giving the contributor a chance to defend him/herself.

(c) When any violations to ethical codes of research are found while screening or editing (after the insertion of
a paper in an academic magazine), The Committee of Ethical Codes of Research determines its/their
compliance to the regulations after giving the contributor a chance to defend himv/herself.

(d) When any violations to ethical codes of research are called into question after a paper is published, The
Committee of Ethical Codes of Research determines its/their compliance to the regulations after giving the



contributor a chance to defend him/herself.
2. Processing Criteria
(a) All processing criteria regarding fraudulent acts in research follow the regulations and detailed rules for
operation of The Committee of Ethical Codes of Research of this society.

3. Processing Procedure
(a) When any affair is determined as a violation to the ethical codes of research in the phase of submission or
screening, The Editing Commission should report it to The Committee of Ethical Codes of Research.
(b) When any affair is determined as a violation to the ethical codes of research after the insertions of a paper
in an academic magazine, The Committee of Ethical Codes of Research should immediately cancel its

publication and notify the cancellation to the author/s

G. Ethical codes of Editing
1. The editor must a strong sense of ethics regarding the codes of conduct in research and in publication. Also,
he/she must not have any personal interests with others in the process of edition.
2. The editor must thoroughly keep security in all matters related to the contribution of manuscripts, screening and
publication.
3. The editor must be well-informed about the violations to ethical codes of research and make a neutral and

impersonal judgement when he/she found any violations.

Supplementary Provisions

1. Regulations stated above are enacted after 1 Nov. 2008. For the manuscripts contributed in academic magazines
before 1, Nov. 2008, the 3rd clause in “D” is not applied. Also, they are not interpreted as violations to the ethical
codes of research even if they did not stated their source in the journal of this society.

2. Also, for the papers applicable to the clause “D” or “E”, the writer/s can take measures such as ‘“cancellation of a
paper” based on their judgement, or “rejection of screening” if the paper is under screening.

1, Nov. 2008

The Korean Society of Ocean Engineers
[31, May 2007 enacted]

[1, Nov. 2008 amended]



Publishing Agreement

Article details

Article

Corresponding author

E-mail address

DOI

YOUR STATUS

I am one author signing on behalf of all co-authors of the
manuscript.

ASSIGNMENT OF COPYRIGHT

I hereby assign to Korean Society of Ocean Engineers, the
copyright in the manuscript identified above and any tables,
illustrations or other material submitted for publication as part of
the manuscript (the “Article”). This assignment of rights means
that 1 have granted to Korean Society of Ocean Engineers the
exclusive right to publish and reproduce the Article, or any part
of the Article, in print, electronic and all other media (whether
now known or later developed), in any form, in all languages,
throughout the world, for the full term of copyright, and the right
to license others to do the same, effective when the Article is
accepted for publication. This includes the right to enforce the rights
granted hereunder against third parties.

SCHOLARLY COMMUNICATION RIGHTS

I understand that no rights in patents, trademarks or other
intellectual property rights are transferred to the Journal owner.
As the author of the Article, I understand that I shall have: (i)
the same rights to reuse the Article as those allowed to third party
users of the Article under the CC-BY-NC License, as well as (ii)
the right to use the Article in a subsequent compilation of my
works or to extend the Article to book length form, to include

the Article in a thesis or dissertation, or otherwise to use or re-use
portions or excerpts in other works, for both commercial and
non-commercial purposes. Except for such uses, I understand that
the assignment of copyright to the Journal owner gives the Journal
owner the exclusive right to make or sub-license commercial use.

USER RIGHTS

The publisher will apply the Creative Commons Attribution-
Noncommercial Works 4.0 International License (CC-BY-NC) to
the Article where it publishes the Article in the journal on its online
platforms on an Open Access basis.

The CC-BY-NC license allows users to copy and distribute
the Article, provided this is not done for commercial purposes
and further does not permit distribution of the Article if it is
changed or edited in any way, and provided the user gives
appropriate credit (with a link to the formal publication
through the relevant DOI), provides a link to the license, and
that the licensor is not represented as endorsing the use made
of the work. The full details of the license are available at
http://creativecommons.org/licenses/by-nc/3.0/legalcode.

REVERSION OF RIGHTS

Articles may sometimes be accepted for publication but later
rejected in the publication process, even in some cases after
public posting in "Articles in Press" form, in which case all
rights will revert to the author.

M T have read and agree to the terms of the Journal Publishing Agreement.

Corresponding author

name

Print and sign completed form. Fax(+82 51 759 0657) or E-mail scanned file to :

signature

ksoehj@ksoe.or.kr

(Papers will not be published unless this form is signed and returned)

AAA,

KSOE 45 A=YsH
Y ng

he Korean Society of Ooean E



2o, FAS| Thxof

XIAlO

M2 HAEFLICHEA: g2
HANF / HUHSBYE) / HRELHSE) /
SRYLIET| 2 £ MUAHYBUEATL / HYSBYF) /
EHOIEIMEDLE / HITIIBYE) / GHHSAXILI0E /
SRATMAYI IR ALY / (St / OHUHAER(F) /

HRATMHYBUEHS / (5

E|ASIO|ER / SKHAA

=2(F)

AdCilis3e

DSME [SZ=Mo|2t @
kt submarine

LY = e
OISR MO | KT 7

DongHwa Pneutec
Korea Marine Equipment Research Institute

manufacturer of Air Compressor (=] %5 @} 4+Hl

'MIURAE Yosir
PANASIA

<1301
OoooH

DDAEYANG

LRITUAHEEED

0 KOREA GAS CORPORATION

ZIMULTIS HYDRO INC.

SRS US| 0| EWB|Y JHQUHIHL B3| SI
AZHtYHE & s

= il O] X| (www.ksoe.or.kr) 2|
ots| AFRZOR QIatEAI7| HREL ot



SIA%FTURIT(JOET) =BF U8 ot6. 10.20 24m)

i

=
Al flo] BfghaA|o 7
=

HrH oA hE T, A

Atelo} gk,
d) B =R
5714403

oz S 9ee

2008 AF=oA AH=A
TEatsloA wud

s,

. 9= JEY ol A WebReview Al 2ElS o]-8-3}o]
A Eskefof s ojuf B 5t3]o] =FFA2 (temp-
late)ol] =& € F(Hangul) =+ MS ¢/ E(MS Word)
HdE HRE AESstolof Itk g Al 279
AAEE gRstoforsit), g A2 YT AME
&3] AHF=m o' A|Estoiof ji.

5. A7} JIEU AellA Hd 2o ALz vk
98 4 ARl
SAfOl 57

OIS TEAN 4 4.

322 H3Z(EH Aa2s)

ol #4:20184 6% 26Y Homenage -

4 3:20184 6% 302 Aivits s
HISHO| | QN = A
2oL oo

Byl gzl A &t:

10.

11.

12.

13.

14.

a2

. Erdae] AAe

AR HE e

A39] Aeei iz

2

)

o= =R ol met ARt

. SR A e AlAE fare] AR E 61 ool Tt

AUTE 204w A= 249 AARE ol9d =
IRl et AARE FH-stolof It

&S Y4F o7 I (NAE,
A, (3)FL71&-80l(Key Words), (9 BE2E,
71579%, (M2, (7)E2(o]&s4,
Ade] A, 1), AL, 9%, (10T
11)5-=, 7]e}

d 3]
o

et

i

A30] T3 EF 2 AL T2 EE MSYEOIA
A2l 7hsstelof s 1 Aw el T AYe A
A7} A,

AT U % Boxte] Ao Ak Ak
ARIAHE 2 ohHo) EEELFAS BEA B
Aol thate] A4 2 ARNE ART 5 9

7k 2 Ao WA g Ao} E3HS
D R EEEDEELEER

S5l ARl BARE AT B AL U

O = shy, Fag B AL AHE FEske{of
.

fe3sts

o
ZOHZ 1802 13, 13023 (RS I2|A|HEQI|AE)

ol

(051)759-0656 FAX:(051)759-0657
AR=E 033

ksoehj@ksoe.or kr

www ksoe.or.kr

MEEMAl 23 EA2512Z 20 1303(2 3, HUMAELY)
(02)2273-4201

FAX :(02)2179-9083

E - mail: hanrim@hanrimwon.co.kr



~ANANL
~NAN

KSOE
AN

Aergel Pr= o) f 3 2 2
The Korean Society of Ocean Engineers



	표2 임원명단
	00 앞내지부분(목차포함)
	01 024 이승재
	02 078 김현철
	03 018 박일룡
	04 020 김유일
	05 003 이재빈(그림위치 수정)
	06 010 홍남식
	07 080 조효제 김재희
	08 076 김선홍
	09 Corrigendum_임영섭
	10- 논문투고요령
	11-Guide for authors
	12-Authors’ Checklist
	13-Research and Publication Ethics
	14-Publishing Agreement
	15- 광고_특별회원소개
	표3 투고규정



