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KEY WORDS: Wave piercing type high speed plamng boat HFAFY &L, Hull form development A& 71E, Side fin A&

7N, Model test =3 A8 Deadrise angle A7 A,

Resistance performance #3345

ABSTRACT: A new wave-piercing-type high-speed planing boat without a chine was developed, and its basic performance was investigated in a
model test, including the resistance, trim, and sinkage. The maximum speed of the developed ship was 35 knots. The hull form was developed by
combining a VSV (very slender vessel) and TH (transonic hull), which have large deadrise angles at the bow. The main dimensions were
estimated by a statistical approach using actual ship data. The effect of a side fin attached at the stern near the water line was investigated from
a resistance point of view. It was found that the developed hull form showed the possibility of a new concept for a high-speed planing hull
without a chine, and the side fin played an important role in increasing the resistance performance by controlling the trim and sinkage in the

high-speed range.

1. M = 95my IEHAE /et 1 A4S 5 FRP(Fiber reinforced

plastic) HES}o] vlal ATE 3% vf Qlth. o]2]d AFES

AT 27 dATE] 98 LT 9= TERE g d AEFH FFAHE gFo Rz 3kl Qo] YukAdsoel BElska, A

7} @as) AHE I ok v, §Y T a9 AARE Ax= Aol AEshs AT A (Slamming) o] A WA= 2AE 7T
2o 0B Tk AW TS 2 w4 dARES ) AT ok

wste] gtout, fEuEle 1 QAL Hlwd e Holth 71E A FAE S5 flstd HTol= VSV(Very

Tujoll A ZYE T8 ATZ, Jeong et al.(2004)-2> Niwa(2002) slender vessel)(Thompson, 1997), TH(Transonic hull)(Calderon

7t AAZ SAARE D8] ALE AARES] 27|H¥ S

and Hedd, 2011) 5 AI/0d AgE0] At=Ey dRe 4

AABl] I S FERANPS Fdto] BA8I90H, Jeong et BF HAL Lo, obA7ZEA] of2iRt Aol tidk AAIF Q] A=
al.2008)& A< 24knots(123m/s) ©17F, A% 20m olte] m&g  FEI AAolth Vsve| - EFAR AR zlcol(cmne)%

F4 809 H-g Basle] 27148 Aol B8 £ e RS TN o, AFRUt rider mEsta Mr)is g5
EAASES AN =S Kwon et al.(2012)2 3145 F5Aeo] & Aoty whd, THO| A<ri= VSVe AR iﬁa B
Z 3k A4 AL NI AF 28 AZNGide fin)S °lvh, AdPIFolA ] A (Deadrise angle)o] SEH o=
NLSIA L, Jeong et al(2012)2 LFUFFFS o83 WY F2 ARG FARE FAelar, 2] gle Wi Ké Gk
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Table 1 Principal dimensions of Felleryachting boats

Tender

Dyma
Spec. Dy;rllax . Dymax Dymax

Express .
Cruiser Voltage Evolution

Length overall 55y 545 650 850 750

[m]
Beam [m] 180 1.8 200 2.60 2.65
Draft [m] 0.25 0.24 0.60 0.40 0.48
Depth [m] 0.8 0.8 1.0 1.30 1.75
Dead weight [kg] 5545 5495 1150 211575 3500
Speed [knots| 40 40 25 40 40
(m/s) (205) (205 (128) (205) (20.5)

Table 2 Estimated dimensions of initial hull form

Item Dimension
Length overall [m] 8.0
Beam [m] 2.0~2.5

Displacement [ton] 2.0~25

T4 IS obF AAE AL itk B ATl A= Niwa
(2002)7F AAIGE D&EBFAl e FAAE SR 270
< Fgstch

BHP =~ 0.1 « V*+ AU/S) o)

2 (1) v/alO> 20 BejelA] FEF B
208 VE Ad(Knot), A& MiFF(Ton)olth & 7Hd
5 A FFALE oy 1aY=30 AEZ 4 (1)
i EgolE AFE Zhssttial daEh 4 (1)l
M EEEEQ] 3knots(18m/s) D8-S SlElA

2
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to X
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2.0ton?] Z3$-oll= oF 220HP(164kW), 2.5ton2] 735~ 2F 260HP
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BEA gk WA AAA ] BPol ofste] MEA Ay
A8 Fatol WA FAstIok Bk B APME J)E BF

SLlz Nl = A=
T W FAAE AvRedA sddole] 40% Welrh A
3}a(Niwa, 2002; Clement, 2004), XA ZAAF-E HA| S0l

A1 20~30°, Aol FUERS st 10~15°H907F &
ettt g Jth(Kihara and Ishii, 1986).
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Study of Hull Form Development of Wave-Piercing-Type High-Speed Planing Boat 71

Fig. 1 Comparison of hull shape

Fig. 2 Lines of final hull form

Table 3 Principal dimensions of final hull form

Item Dimension
Length between perpendicular [m] 8.0
Beam [m] 22
Draft [m] 0.3
Depth [m] 12
Displacement [ton] 2.0
Block Coefficient 0.39
Longitudinal Center of Buoyancy 39
[from AP., % of Length]
Design speed [knots] (m/s) 35 (18)
2PN A BEUE FFEHH} AGETS I F A
A ks A7) flsted & AdAddels 2le 1y
SEA] gtk AN HF S FaA Y-S Fig 29 Table

30l 747 dEriel.

T T

I I |-©-Developed Ship i
e :f - :f — = — |-A-Estimated Ref. Ship(Dymax Evolution)|
”””””””” .~~~ |5 Estimated Transonic Hull i

Righting Lever (m)

S5 5 S oo o o

60 80 100 120 140 160 180
Heel to Starboard (deg.)

Fig. 3 Comparison of righting lever curves

Table 4 Stability analysis of final hull form

Required Calculated
Roll angle value value
[m - rad] [m - rad]
0°~30° 0.055 0.069
Small angle among 30°~40° or 0.030 0.036
seawater inflow angle
Small angle among 0°~40° or 0.090 0.105

seawater inflow angle

£ AT E BUY SRS Sa3 AT 5 shvE st
of 544 7]l Fet=E AES STMAVI AAE 3
3, FY FAF AFAA] A ¥ (Dymax evolution) ¥ TH
AEE madgste] Zbzbe] BAQS Ak Al vlast
Aok

Fig. 3& & /& a Az dvte] B44E Hlugt 23E B
ola 9tk 30°F 7|¥SE A Dymax evolution¥= oF
50%(0.05m)¢] MdE, TH A= oF 100%(0.1m)o] H44
Mg A8 E=F sl Faabit AdubEdA 7]l o] sto
Mo BA8E AES A7 Table 404 & vie}l o] B
T 2404 A 71EE WSS 2 oE RISkt

o

3.1 Alg=A

MY AP ee ALEFA7IEA T4 (West Japan
Fluid Engineering Laboratory)®] 1143|Fz(dolxZExzlo]=
245mx35mx6.5m, HAHEE 6.0m/s)olA ZIAFE 53k
248t

ANEEge 44 It Zol(Length between perpendicular)=
0.8mo|™ st=g-deto g A2slal, £x= 2417]E 10knots
(5.1m/s)~35knots(18m/s) HL A AlPS TPk

Park et al.(2002)# Jeong et al.(2004), Jeong et al.(2008)°l <]
shH Aol n&H AR E M ZEI)(Side fin)E F-2sh
EPANPS T Ad, YA S5 ol dellA Sl FFEH

WHEAA A e Aol Z1ddtiar BHelnl ok ofel & ¢

o &

Rxf}
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Table 5 Model test conditions

Uh-Cheul Jeong, Dong-Kun Lee and Ki-Seok Jung

Test case Hull shape
Case-1 Bare hull
Case-2 Bare hull + Side Fin-1
Case-3 Bare hull + Side Fin-2
Case-4 Modified hull + Side Fin-2

Fin - 1 /Fin-2

B0.IM
BASE LINE

APST ST ST ST9 ST85 ST8
9.759.5 9.25

Fig. 4 Dimensions of side fin

(d) Case-4
Fig. 5 Case types of test model

ST7

ST6

M.S

SR1eHl d
Fste] 1G-S A BAETE
EHHA Y2 Table 5914 B npeh o] B5F ] 74x] 2300
A Ty Case-1e WAFEIO)R, Case2&= AdW]F-oll A
A&7 (Fin-1) S
o= F o) ST
G (Fin-2) & 2T 74-90]aL, Case-di= VS U/
A VEZo R 7|Z5T Fin2E F23 A 9otk
dZel F2H 7 (Fin-19} Fin2) = AW oA 3 ol 2
AM7IE oF 25emol XS AT 1004 % FFo s Fab
sttt e e AAFETAA Fol A9 imrt HES
AAE e =S gtk A5 FAAT PR
¥ Fig. 49} Fig. 59 Z+2F YepgAch

32 AlEZat

yl 7HA] Azl tigk A& Hlalste] Table 63} Fig. 6
~ Fig. 89 YERNQITE Table 63 Fig. 6 &AlollA Za3h
AeAER] v =3 A eS vehaL leH, Fig 73
Fig. 8& ERF} HANGEFS 22 098 AALE7A Wsks
el ok v BY APdee vimstd UaldE
(Case-1) Bt &8 ASNE FARFO2A Aol MAE
< & 4 SIti(Table 6, Fig. 6). ol AZd7)e] =771 o4
o7 2 Case29] A s0l 7P Fsh, 1 Atole 1y
a7 gt

B opRAe] §FEYS dwEe BRH% OE 542
|

< gkl B

Uth(Fig. 7). LREA Q] S22 AF<% =)

AsHA 7kttt 57t S7hEES Adv|Ro FdshEA <t

e R =EsaA Edo] Fadshes A4S et
(Jeong et at., 2012).

T B e A, oles FA% Egusis e

]

A g3 . &, S50 Wl bgE dFAAE Zha 9

Table 6 Comparison of resistance performance(Z,/ 4)

Speed [knots]  Case-1 Case-2 Case-3 Case-4
(m/s) (z/41  [&/A]  [R/4]  [R/A]

10 5.1) 0.10 011 0.12 0.12
15 (7.7) 017 0.19 0.20 0.19
20 (10.2) 0.25 021 021 0.21
25 (12.8) 0.31 0.24 0.24 0.23
30 (15.4) 0.34 0.28 0.27 0.27
35 (18.0) 0.38 0.33 0.35 0.35
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Fig. 8 Comparison of sinkage

AR AARYFE BE FSo oiH £E7t F71BS
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FEEE A F5 o]l Z ¥ske yUEhA &3 9l
(Fig. 8). WAdel Bt} 27lE F23ek 7%, Lelal E7)9
o] 255 el H8sh= FF Yol olste] HAFGTF
7¥etal ek AmEdE vEZe s Jfdstal Fin2E F-&
Case-48] 77, Adv)i-e] Feo] F7hz oz Wyl u}
Aol 7P Aal o] Wil FFEH| M A2 AdE

Holal itk
9 71 &l A Wl el (Case-1) 9} Case-42] 33 -S Fig. 9
~ Fig. 120 YepfiIth ofd M= d SEgdoela A5
oA Au|Ege] oA Av|urt A e
sheldh &= ok =3 A #9e wet =25 FAdATT
@l ofste] doz FeHa deS AUT 5 e

2 | F

2ok o M L

il

(a) Case-1

(@) Case-1

(b) Case-4
Fig. 10 Wave patterns, V = 129 m/s (25 knots)

(a) Case-1 (b) Case4

(@) Case-1

(b) Case-4
Fig. 12 Wave patterns, V = 18.0 m/s (35 knots)
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25 T T T |
-©-Case-1 Original bare hull I I I |
#-Case-2 Original bare hull + Finl| b b o

200 -=-Case-3 Original bare hull + Fin2 : K ?i ﬁ,
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o) | |
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Experimental Study of Heave Responses of Subsea Equipment during
Installation Operation Using Offshore Crane
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KEY WORDS: Subsea equipment installation 314 “4H AX], Installation operation A% 24, Heave response 3l &5 &4,
Offshore crane 3+ A d¢l, Added mass F7} A7

ABSTRACT: An experimental study on a subsea installation using an offshore crane was conducted. Concrete blocks, suction piles, and
manifolds were considered in this study. Free decay tests were conducted to investigate the fluid characteristics of the subsea structures. The added
masses of the structures were estimated. The motion response amplitudes of the subsea structures were compared for different structures and water
depths. In addition, the dynamic tension transfer function of the crane wire was investigated. The root mean square values of the heave motion
and the dynamic amplification factor of the wire tension were investigated in irregular waves.

1. M = (Load control and positioning) Z12]31 &4 =7l w2 2k
271 871(Metocean effects and weather window requirement)

HE So] AR 9] Aol il ulat Alef s I S FFAQI EASol L F ok gtk (Rowe et al, 2001).
ZAE Hx7)&d U3 Fo40] dFH ok Ael s & 53], Al AR ZY Aol A< 2koloje] ozt ZojA|A
WE Hx)71%-S s A A4k 4], URF(Umbilical, Riser, Flowline) ol wet 54 zlo] 2delA AAFxE3 A9 shojof9]
AN2"l 28 A5t 9] Qkddty AR o g Hxslr] ¢ et XS] BT & ok o]HF A= st F8H
3 ddo] AYEES A L SMshs 71ee YAeth del & TEEN B siAEge] FEs 7L g sloH =9
Ax) A AA FHe AR D Hr) rlE, AX Adn Az g 2 spolojel] & FHE Tisl HolTxee A 22
HIE AA 9 28 71E, A dHl e TES AAHC AbaLg olojd = itk
- sfAlol Ao ® sHATE Vs, A ANIE A A Sid x| oF AT HT A== Clauss et al.(2000)°] -

ok Autel] A 2317 Y3 7|& So] QFHATE AFA Ax A A Y ZdR1Y AP A-beke A Mgy e T
o] AFA AuE X5 Aok o] ZEIRY] HAY A EAlo] B ATE FHFI oM, Cha
A

5t Jo] ZojAo) wel A F=Ee] et al.(2009)E UEA IS ko g Fto A AS o]
2 2 817 EA|(Lifting and lowering), 315 Aol 2 %] §4 &3 EF Lifting 2ol B3k AR siAS s vt 9l
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o}, Kimiaei et al.(2009)& 3| AAX|F2Eof ZH83= FAE3}  Table 1 Specification of model ship
#dste destd X ZEES AAG v Utk Nam et

Al Q013 317 Aule] 37 #13] A Heave compensator®] Items Unit Prototype Model
o] B A ATE WA w YOE Nam et Model ratio H ! 30
al2015)= A AHER 2Y AP FR3AUCH Passive Displacement Ly 7779 0288
heave compensator®] &&ol i3l HES v} gtk Lgp [m] 95.6 3.187

2 A7elAE sl FHAE 018’ AsiA AA ¥ g Breadth [m] 200 0.667
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Fig. 1 Model Vessel

» (a) Concrete Block (b) Suction Pile

Fig. 3 Subsea Equipment
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Table 2 Underwater weight of subsea installation objects

Measured (in air) Measured (in water)

Object
[Ton] [Ton]
Concrete block 5.130 3.094
Suction pile 7.560 3.972
Manifold 100.1 77.80
22 Htt sl x| 2 Al 7Y
Auls FZFWEATA] ST EFH(LxBxd : 68.8x37.0x

Z1o] 15m, 27 5me] I E(Pit)7} ZA)3k|5 4
G411 1,000~3,000mell th-8-3t= FH=AS g
Halr] ofe-¢m, f?l AA| A8 spoloje] = A4 Bl Tel A

Y FAHE AR ol ol Atk & A
TolAE olEd FAHS SES] S8l At Alsl 2 =23

z-position of crane tip

” Il
- Crane Wire
L1 L1
k. = EAwire
1 L1
Crane .
Spring Kspri
Wire / _______________ e
Truncation é
L,
ko — EAwire 1 = l + 1
wire L+ L, kyire k1 kspring
D Truncated
Deepwater Deep Water

Fig. 4 Schematic view of an truncated deep water installation

experiment technique

(@) Underwater camera

Fig. 5 Underwater camera system

Table 3 Crane wire and truncated spring stiffness

Item Dimension ~ Value

Wire axial stiffness (Target) [kN] 9,398
Wire axial stiffness (Experiments) [kN] 23,962
Depth 1000m spring [KN/m] 9.359
Depth 700m spring [kN/m] 13.426
Depth 400m spring [kN/m] 23.495

>

18 71" (Truncated deep water installation experiment technique)
EYSFATHNam et al. 2015). o] 7Hell = AA] x| 4
ol thgk =2Ql ekelofe] S & dAbetaat, Bz 2l
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7ol thgk =229l A2 Fig. 4 YERAATH
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Mo 228e 34de A4 71522 Table 30 YERAITL

N o
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(@) Concrete block

Fig. 6 Acquired underwater camera video

Table 4 Environmental conditions

Young-Myung Choi et al.

(b) Suction pile

White noise

Regular

Irregular waves

Wave

amplitude 05 m

20 m

Period 4,5, ..,10,12s T e [520] s

Remarks - -

[Hs] 1.0 m

[Tp] 6.0, 75, 9.,
10.5, 12.0

7 =1.00
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Fig. 7 Heave and wire tension time series (Free decay test on subsea equipment; Depth 1000 m spring)
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Table 5 Natural periods and added mass of subsea equipment

. Natural period Added mass
Equipment

[s] [Ton]

Concrete block 4762 2271

Suction pile 7.927 10.928

Manifold - -

e BEe| A% 4 Brbdge] 459 o 0%l Y
shul Wi A SRS BS Rrha el AFel 2780 s
Ak ol A4 Bl siHo] il AFY TEE AT Ao

= 9] B A%o] £F AT A B AAE THsA
= B

3.2 TiElm) 3 sHAMEEST]
A= 44 1,000m =4
<59 AY g5 Ay

Surge RAO [m/m]

o
o

Fig. 8 Surge and heave motion of concrete block (depth = 1,000 m)
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ABSTRACT: In this study, a six degree-offreedom motion analysis of a wind-wave hybrid platform equipped with numerous wave energy
conerters (WECs) was carried out. To examine the effect of the WECs on the platform, an analysis of one-way coupling was carried out, which
only considered the power take-off (PTO) damping of the static WECs on the platform. The equation of motion of a floating platform with
mooring lines in the time domain was established, and the responses of the one-way coupled platform were then compared with the case of a
platform without any coupling effects from the WECs. The hydrodynamic coefficients and wave exciting forces were obtained from the 3D
diffraction/radiation pre-processor code WAMIT based on the boundary element method. Then, an analysis of the dynamic responses of the floating
platform with or without the WEC effect in the time domain was carried out. All of the dynamics of a floating platform with multiple wind
turbines were obtained by coupling FAST and CHARMBD in the time domain, which was further extended to include additional coupled
dynamics for multiple turbines. The analysis showed that the PTO damping effect on platform motions was negligible, but coupled effects between
multiple WECs and the platform may differentiate the heave, roll, and pitch platform motions from the one without any effects induced by WECs.
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Fig. 1 Platform CAD geometry

Table 1 Specifications of hybrid platform

Item Value
Overall platform displacement [kg] 26,848,000
Column span [m] 150
Draft [m] 15
WEC system load [kg] 1,777,000
Mooring load [kg] 353,000
Center of gravity above keel [m] 13.67
Roll radius of gyration about CM [m] 58.59
Pitch radius of gyration about CM [m] 58.65
Yaw radius of gyration about CM [m] 78.44

\\@\%
==

Fig. 2 Mooring line arrangements

Table 2 Specifications of mooring system

Item Value

Number of mooring lines [ea] 12
Length [m] 600
Depth to anchors below MWL [m] 80
Depth to fairleads below MWL [m] 13
Mooring line dry mass density [kg/m] 322.6
Mooring line wet mass density [kg/m] 280.6
Mooring line extensional stiffness [MN] 1,300
Chain moornig drag coefficient 24
Number of clumps per each line [ea] 3
Clump starting point from fairlead [m] 400
Each clump’s mass in air [kg] 19,000
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Fig. 3 Simulation case configurations (left: single body, right: multi-body)
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Mode Single body Multi-body
Maximum  Minimum Mean STD Maximum  Minimum Mean STD
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ABSTRACT: The global demand for oil and natural gas has increased, and resource development is moving to the deep sea. Floating and flexible
offshore structures such as semi-submersible, spar, and FPSO structures have been widely used. The major equipment of floating structures is
always exposed to waves, currents, and other marine environmental factors, which cause structural damage. Moreover, flexible risers are susceptible
fo an exciting force due to the motion of the floating body. The inline and transverse responses from the three-dimensional behavior of a floating
structure occur because of various forces. Typical risers are made of steel pipe and applied in the oil and gas development field, but flexible
materials such as polyethylene are suitable for OTEC risers. Consequently, the optimal design of a flexible offshore plant requires a dynamic
behavior analysis of slender bodies made of the different materials commonly used for offshore flexible risers. In this study, a three-dimensional
motion measurement device was used to analyze the displacements of riser models induced by external force factors, and forced oscillation of a
riser was linked to forced oscillation under a steady flow and reqular wave condition.
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Fig. 6 Slender body models

Table 2 Characteristics of Models

Parameter Model I  Model T Model III
Material Acryl PP Teflon
Length [m] 0.9 09 09
Diameter [m] 0.01 0.01 0.01
Mass per length in air 51019 goos4 0,018
[kg/m]
Young’s Modulus [Gpa]  2.943 1.57 0.491
33 Melwy o =2
22k ZIpRA A BAAGTTE AR OE AR 2Es
Fig. 73} Zo] Ao TGN A F2 deolA Ade
ANSIGE Age AAEL, A%, #ARI Y - g

AEzANA FatF om, ZHzte] oo tH o= WA
T e 25NA AEE AAEEY. gd9ge] Ad 8
2 Table 33 2t}

Fig. 7 Slender body model test in regular waves

Table 3 Experimental conditions for a single external force

Material of the model Acryl, P.P, Teflon

Period [sec] 3.0 4.0 5.0
Forced oscillation
Amplitude [mm|] 250
Period [sec] 08 10 15 20
Regular waves
Wave height [mm] 80 100
Uniform flow  Velocity [mm/s] 150

34 Hlo|e AZ 2 Xz

wo] 7+ Aol Ao WMol 34 LEATFS ot
3, EBFFCEP)T DIHYEH B BB £
M3 Fig, 80 Bol: ZHT BE gtk 9 steko] H39
Point 13} 139 X% % WSl3o]E ol g3l 5B ¥4
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Fig. 8 Reflecting markers attached on a model for displacement

measurement
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Fig. 9 Three-dimensional displacement data of the Teflon model
in the forced oscillation (Forced oscillation period: 3.0 sec,
amplitude: 250 mm)
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Table 4 Experimental conditions for synthesized external forces

Material of the model Teflon
Forced Period [sec] 3.0
oscillation Amplitude [mm] 250
Period [sec] 1.0 1.5
Regular waves Phase difference  Phase-I, Phase-II Phase-III
Wave height [mm] 50, 100
Uniform flow Velocity [mm/s] 150
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Fig. 14 Phase difference under the forced oscillation & regular

waves
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ABSTRACT: A high-pressure ball valve was developed, and both the structural strength and sealing performance were assessed based on a
nonlinear finite element analysis. Different parts were modeled with solid elements and assembled, taking into account both contact and sliding
effects. Three different loading scenarios were analyzed, including a high-pressure closure test and fire and shell test conditions. The structural safety
of each part was checked under each loading condition, and the sealing performance was also investigated to validate the performance of the valve.
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Fig. 1 Configuration of a ball valve

Table 1 Material properties of ball valve components
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[Unit : MPa]
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Fig. 20 Contact pressure on graphite (20 T / 28.5 MPa)
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Fig. 29 Stress distribution under combined initial tension and

internal pressure

S, Mises

(a) Initial tension (b) Init. tension+pressure

Fig. 30 Stresses on bolt and screw under different loading
condition
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ABSTRACT: A flexible concrete mattress (FCM) is a structural system for protecting submarine power or commmunication cables under various
load types. To evaluate its of protection performance, a numerical analysis of an FCM under an anchor collision was performed. The explicit
dynamics of the finite element analysis program ANSYS were used for the collision analysis. The influences of the steel reinforcement modeling
and collision angle of the anchor on the collision behavior of the FCM were estimated. The FCM damage was evaluated based on the results of
the numerical analysis considering the numerical modeling and collision environment.
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(a) FCM ‘

Fig. 1 Flexible concrete mattress
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Fig. 2 Finite element model of the FCM

Table 1 Material properties and parameters of the RHT concrete

model
Parameter Value
Compressive strength 56 MPa
Tensile / compressive strength 01
Shear / compressive strength 0.18
Intact failure surface constant 1.6
Intact failure surface exponent 0.61
Tension /compression meridian ratio 0.6805
Brittle to ductile transition 0.0105
Hardening slope 2
Elastic / tensile strength 0.7
Elastic / compressive strength 0.53
Fracture strength constant 16
Fracture strength exponent 0.61
Compressive strain rate exponent 0.032
Tensile strain rate exponent 0.036
Maximum fracture strength ratio 1E+20
Damage constant 0.04
Damage constant 1
Minimum strain to failure 0.01
Residual shear modulus fraction 0.13
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Fig. 3 Finite element model of the stock anchor
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(@) Plane concrete (b) Reinforced concrete

Fig. 5 Damage contours of the FCM (Falling distance: 6 m)
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(@) Plane concrete (b) Reinforced concrete

Fig. 6 Damage contours of the FCM (Falling distance: 9 m)
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(@) Plane concrete (b) Reinforced concrete

Fig. 7 Damage contours of the lower block (Falling distance: 6 m)
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(@) Plane concrete

Fig. 8 Damage contours of the lower block (Falling distance: 9 m)

Table 2 Number of damaged nodes of upper and lower block
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Damage (Plane concrete, 6 m) (Reinforced concrete, 6 m) (Plane concrete, 9 m) (Reinforced concrete, 9 m)
Upper block Lower block Upper block Lower block Upper block Lower block Upper block Lower block
pp pp pp pp
0.0 ~ 01 2,016 1,517 2,052 1,311 2,233 2,399 2,811 2,748
01 ~ 02 202 24 237 24 221 42 308 72
02 ~ 03 175 4 150 17 136 10 193 23
03 ~ 04 167 7 135 7 150 5 158 4
04 ~ 05 120 0 114 7 105 8 144 5
05 ~ 0.6 251 0 163 7 267 1 177 13
06 ~ 0.7 165 0 125 1 151 4 112 1
0.7 ~ 08 156 0 167 2 158 0 115 0
08 ~ 09 179 0 168 1 156 1 206 0
09 ~ 1.0 541 0 530 2 805 3 772 4
Total 3,872 1,552 3,841 1,379 4,382 2,473 4,996 2,870
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Table 3 Number of damaged nodes of upper and lower block with collision angle

Collision angle -5°

Collision angle 0°

Collision angle 5°

Damage Upper block Lower block Upper block Lower block Upper block Lower block
0.0 ~ 01 2,660 2,339 2,811 2,748 3,459 3,750
01~ 02 307 32 308 72 384 4
02~ 03 194 15 193 23 270 15
03 ~ 04 134 13 158 4 173 5
04 ~ 05 163 3 144 139 1
05 ~ 0.6 213 5 177 13 204 3
0.6 ~ 0.7 122 4 112 1 161 0
0.7 ~ 0.8 134 1 115 0 183 0
08 ~ 09 186 0 206 0 200 0
09 ~ 10 761 2 772 4 786 0
Total 4,874 2,414 4,996 2,870 5,959 3,818
Upper Block Lower Block (Q A= ZAYER RAYT AUt A2 SAYER T A
co0 | . Suth 2ATIE wHe] 5 £ARSV} WO 7au3
3, - B B2o) £ WEE o2 Uehdt
"5 @upper () B2 BP9 F9o] AU ST} He
400 - -4 block e S7FHaL, HskEel7l 2 Imel Aol sH-EEolA
3 ltclac\)/séir © S0l Hnty J 5?3}9&14 e fﬂﬁﬂﬂ 2 Ads
% 2 n9gel Aasitie Jlow wads
200 - M2 @) 379 FEZ=A tal FEF- AbolE e A
1 G BYSRH, ARG 7] SERAAE Dol
o | " 7h FEAETE5°9 Aol 7P ZA YeRsar, veel 0°, -5°
-5° 0’ +5° ol

Fig. 13 The Number of perfectly damaged nodes of FCM with

collision angle

58 =

A A )&
Sh= Al gk AssiA
. =S Hs /e

e R LS

HEFZE9) %M%l FCMe| A1af
TR A& o] &3t

ETH3 ] FAXTE AHES AR 2 %1 3kl &
=A< FCM®] 23 E ARl RHTE
T qu/l BRI} ZE 4
ol vAE FFE F A Gt lﬂ°1°ﬂ

g AL

A ==

g Al FY 257 ¢
=459 Wslol tis)] RsFe F=
9 FEATE -5° 0°, 5°E 1H3ET FOMS 27)

of

=7] Jetxdd 5

S5 st 47

== Ho0]

oET U

o SpEse FEAE

ol 71 el It

() ARESe] A9 9 £4F Ao 7} FEAEI) 5

50l 714 gl walon,

Al 7HA BF

7009l Al &4

FAFSHAl Al L

AT =2 44

FOMe] FX814& 913 frdtas Rdde wiod H29
mdgo]l Hagto] FHUY. 53] AolE R R s
—‘ﬂ—iﬂ H5s Brole o B2 9L vi3lh 5E 4

= FCMe] &gl 32 mizl=tl, ZA Jatd -l
zﬂt&@% EdHE STRIRAT, T2 AAA ) #o
& ke &4 sHRESAIM Y SREYE LI 4
HSelehs 2ol el 7 & 93 viAlE Aeehe 2
B ATk FEAH UiF ¥ TEELH EFAEE T
gl 2el Rogaee] 544 ZA2E 219 SdHE B

= BId TEEe e 23S g5 Zlo] 88
ShehaL Az

= 7

°] =& FAUTR A& stadTH(2014F) el o]k



116 Yeon-Sun Ryu, Hyun-Man Cho and Seo-Hyun Kim

References

Ahn, SH.,, Hue, HK,, Park, GW., Hwang, S.B., Shim, W.L, 2012.
Analysis of Echo-friendly Submarine Protection Duct.
Proceedings of Joint Conference with Korean Association of
Ocean Science and Technology Societies, Daegu Korea,
2383-2389.

Cho, HM,, Kim, SH.,, Ryu, Y.S, Kim, J.T.,, 2012. Numerical
Simulation of Burial Submarine Cable Protector under
Anchor Collision. Proceedings of Joint Conference with
Korean Association of Ocean Science and Technology
Societies, Daegu Korea, 1766-1770.

New Technology of Electric Power, 2007. Assemble Type
FCM(Flexcible Concrete Mattress) for Submarine Cable
Protection. [Online] (Updated August 2007) Available at:
<http:/ /www.electricity.or.kr/> [Accessed Jan. 2016].

Riedel, W., Kawai, N., Kondo, K., 2009. Numerical Assessment
for Impact Strength Measurements in Concrete Materials.
International Journal of Impact Engineering, 36, 283-293.

Riedel, W., Thoma, K., Hiermaier, S., Schmolinske, E., 1999.
Penetration of Reinforced Concrete by BETA-B-500
Numerical Analysis using a New Macroscopic Concrete
Model for Hydrocodes. 9th International Symposium on the
Interaction of the Effects of Munitions with Structures,
Berlin-Strausberg, Germany, 315-322.

Ryu, YS, Cho, HM, Kim, SH., 2015. Collision Behavior
Evaluation of Flexible Concrete mattress Depending on

Material Models. Journal of Ocean Engineering and
Technology, 29(1), 70-77.

Woo, J., 2014. Behavior Characteristics of Submarine Power
Cable Anchor Doctoral
dissertation, Pukyong National University.

Woo, J., Na, W.B,, 2010. Analysis of Maximum Response of
Cylinders-connected Protector under Anchor Colliding and
Dragging. Journal of Ocean Engineering and Technology,
24(5), 81-87.

Woo, J., Na, W.B,, Kim H.T., 2009. Numerical Simulation of
Arch-type Submarine Cable Protector under Anchor
Collision. Journal of Ocean Engineering and Technology,
23(1), 96-103.

Woo, J., Kim, D., Na, W.B,, 2015a. Damage Assessment of a
Tunnel-type Structure to Protect Submarine Power Cables
during Anchor Collisions. Marine Structures, 44, 19-42.

Woo, J., Kim, D., Na, W.B., 2015b. Application of Numerical
Simulation of Submersed Rock-berm Structure Under
Anchor Collision for Structural Health Monitoring of
Submarine Power Cables. Smart Structures and Systems,
15(2), 299-314.

Woo, ], Kim, D., Na, W.B,, 2015c. Safety Analysis of Rock-berms
that Protect Submarine Power Cables in the Event of an
Anchor Collision. Ocean Engineering, 107, 204-211.

Yoon, HS., Na, W.B,, 2013. Anchor Drop Tests for a Submarine
Power-cable Protector. Marine Technology Society Journal,
47(3), 72-80.

Protectors under Collision.



[ Original Research Article

3l FF3t3] 2] A30AH A2E, pp 117-124, 2016d 49 / ISSN(print) 1225-0767 / 1SSN(online) 2287-6715

Journal of Ocean Engineering and Technology 30(2), 117-124 April, 2016

http:/ /dx.doi.org/10.5574/KSOE.2016.30.2.117

Measurement of Real Deformation Behavior
in C-type Lng Mock-up Tank using Strain Gage
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2EH A AE o] 43

C-type LNG Mock-up B3 W= A HY As 54
AU - S - A - o) =G T - AT - oA
Pt s g
HEEY YRR TEAT

KEY WORDS: IMO C-type tank IMO C EFS} B3, Mock-up test 54 A4,

Structural strength 7% 2%

Hydraulic test 5% A3, Strain gage 2E# % A°|A,

ABSTRACT: A C-type LNG mock-up tank was constructed to evaluate the durability of the tank and its structural safety. An experimental
strain analysis system equipped with strain gages was designed to investigate the structural behavior of the inner tank at a high hydraulic
pressure. In addition, the insulation used in the space between the inner tank and outer tank had a compressive strength and the inner tank
thickness of the cylindrical shell and hemisphere was 4.0 mm, which was designed to be thinner than the existing rules. The strains on the inner
tank were measured with increasing pressure, and these measurements were compared and analyzed at the strain gage attachment points.
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Apo] 97Ey] witol] dsRAR] AL ofEE How
A FHTHKIm et al, 2008; Lee et al, 2014). SHE w139
IMO A, B EFY} ®3°] A9 &3 Wi A& A5 HXst
S22 " diulE & 5 o, LINGS Ao din|st
F522Q1 22 el Drip TrayZ} 875tk 283 &3 W)
o] Aghz{o]7] wjio] BOGHA | M ¥xo| F714
A2 A7 2 7Anh W, Fig. 101 JehY Qe g8
42l IMO C Bt ®3E HEua 7|Eos 2AH ¥
74 2 F57F A geths AS /s )
ojapgElo] @ ERA| gkom EEA Uigk FREA] B
7hsdtth =g £ WA WiRgEd ofste] Mxe] BOG A
g A FUPEA7E BaskA] ¢hon BOG TS dAE] =
o & dthe Aol AThKim et al, 2012).

AA7ZMA INGA® F3 Auke Adg LRFo] A1 o3
o8 AL dntHE a7eke A & HE(Ferry) B 47
AFALL fFE dxHe gk 2u H2 Aoyt
ING 43} 28ty A= LNGHE F3713s &
& kel 7 o]H o wheh gRAE N HoE sW =
A Akgel AEE sjeivi]le] WMslyt ZloiEch =g R,
g 244, AA 2 LNG 3 ARAE $4o2 BAHR]
E Ao A2 93 A7 BEs] P glon, IR
AFMe ING A5 F Az="e]  EAF7(Design
guideline)& #83t= 5 LNG A5 537 Ad; 7ol vkaks
7FstaL ATHABS, 2011; Kim et al,, 2010). “12J1} LNG 9%
o] A 9 ARl #G FAL ofF] REVEOE AH ]

oot 0 4o 2 2

2 AMGE I Qou, 24E BN AL 4y SO of
oAt MpoRE FEAY WTHE AFH e BE
stk webd A4 9 dxe] e 2EH SHE B
4o e B3 Yo ASS B4 sgon, @A 4 ol

Aol gl Jhel WP Bkt ek
2. Nei&EH|

2.1 Mock-up &3 M@ ¥ AlS
& Aol A=FE Mock-up B8] A4S Table 10 A2lst
Ak BAE WE(Inner) B 9]Z(Outer) AR FAH ] Ao
H, A% 2 gifel o dEAS Hassh] gl W - 9=
Atele] F3te Aoz FAANZH. EJ, BALS Adehr]
fox ]

S W5l dEtolE(Perlite) S 57 AIF2=2ZH 21
&

_CH

35S I ST BA x FAE 4mm, 9=
FAE lemm= AZE RO 7]E IMO C EF{le] &3 A4
4=l 03-05MPakitt E&l £2 1.7MPas 713ty HIE =
AL 53 W= W4ES Frhstaat skith Mock-up ®2
= 4887 ARYGAE B3l AA LNG 2= 374(-196TC) ol A
Aol 7hsstER AlTET. dE8T1AATE - 4RI
= 9 AArIEe] BER gE87ie AR & S22 B,
solds 2e 547 Wgdss IRIstEE HAFH Yo

Table 1 Specification for C-type LNG mock-up tank

C-type LNG mock-up tank

UA erom AREI gk A Vg, dEFE E 7IAAA Type o
_ ) N (Cylindrical shape)
2Hlo] 84, A &84 A x| tF 7|EA AET} rp—— 95
7}913}H(Kim and Yoon, 2009). o ngth {mm]
B Aol Ty Aol B A AR H8e 9 Pimension Breadlth, {mun] 2406
@ BAE IMO Citype mock-up HAE A=51e] A5E|2E Height [mm] 2803
& Fstgnt 71€9] C B ING ®ashe b Hows Weight Empty [ke] 11,000
Wz AAshs W59 AMEESupport) $lo] F-2hd T Test [kg] 21,000 (Water)
o2 Ad Jhesdt=E stk 71E dEAQl Feede & Pr Design [MPa] 17
essure
(Polyurethane foam)®] 7-9- A4 B2 oA ©d Hsis Operating -
s F2EE Zo] dRbFoy, B dAFelAE ©E Aol Insulation Thickness [mm] 380 (Perlite)
Yo 4= 45E AUe A3DEH IS H8ate] W= 3 (Outer vessel inside)  Volume [m] 270
& TESES Sl ol& HiEeR V€ FARG UxE Internal volume [m’] 10
okl MAIE 2= o)== Hlol.o 5 A 2o =
?uﬂ] AL 5 A= s Xﬂ_/\]BH AAA 2 H] EO]I;_(]' Storage volume [m] 9
stk 498718 HIRS U 2= TFEAFS dost .
i ~ Test fluid Water
7] s TRt 72 siA Z2a8e ARSshe W] F
Table 2 Material properties of SUS304
Temperature 0.2% Yield strength Tensile strength Elongation
°F C psi [MPa] psi [MPa] Percent in 2" or 51 mm
-423 -253 100,000 690 250,000 1725 25
-320 -196 70,000 485 230,000 1585 35
-100 -79 50,000 345 150,000 1035 50
70 21 31,200 215 73200 505 70




Measurement of Real Deformation Behavior in C-type Lng Mock-up Tank using Strain Gage 119

(c) Completion of docking

Fig. 1 Photograph of the tank construction

Tl T HPAFES st HAstoR P m= g AA|
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o) kAR lm, 0,3 0, 22 AN Y A =9 A=
58RI A xoA AR F8UAFSH Frolth

Table 20] W22 TA8H= A-S] SUS04S] L5H A5 9%
475 JERYQL) Fig, 1] 2s} 9)ze] A=-83E Let

WAt Wz gxE w2 A, dIAE oz 7
T Wzt 2xE =A%k WA oE IPHAT. 2EHQ] A
ojA = =7 Aol = oJHdl] Fatg ggsiloen, =3 34
Foll FXAte] vpEE % 2E#H AlojAe] &4 7]
f3ll Bo I8 H(M-coat A protective coating)= H713F & <}

olojst g W Az,

(b) Docking process of inner tank in outer tank
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(a) Attachment of strain gage on inner tank

Fig. 2 Strain measurement of the C-type LNG tank
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FULES A A5 vhz oo] Rakel 2

O] 2= Rosette type_.i TAEO Jlem, do|gk et |
A THOE 71Ee= 2HL) - HRE Wrol 242 wiAIsHH.
EJ E0] ‘ﬁi /B]"’d'ﬂ3), SR Q) B e )E wiIgel
w2} Rosette type Al°1AI= Fig. 33 2o F 6712 T4
ATk o9k o] FAE Alo|A= 2= ofolojote] AAS Fal
GEAE AA xR YR &S T35t ASE PCE 4
A QAsES siith 53] Wxo} oz =3 ol SEA
ofe] mpz QI 2= sojole] &S HAslel] fsl ool
ol AMNER HolB& TN, B= gojo]o] kFo]

(b) Principal strains in cylinder

LH - 9 Z Alole] AFFH FAo dEFE vAA ¥EE =T
£ (Glass wool)Z ¢ EAUTh 74]*% PCE 2t Alo|A 25

Ei e dHolHE i é’@ FFT(Fast fourier
transform) U} 3| ~E1310] HA] 24 E/\]ﬂ- AXZEOE 7}
5% EDX-2000A(5%, KYOWAXHE AHg-8t5iT -2 Wl
FEE 8 4Es }_@’3}-9}9}1] B ool R ]HA
B3l B R 4Ee Rl JHsIt S shth
3. 21t & 1H
3.1 Strain-time A% 24
E AFolAE Mock-up® Ao 2EH< Alo|AE F2ste
/ézﬂ HEE AS atlon, 53] ixe] 45 Mild steel 2 A
2 9z9) 2] SUSBME AlZtEo] AA] LNGS] 542 &
& 15t AASATHKIm et al, 2000). ©] wj SUS3042]
B Y2 0.8MPa oJHE BAFY Qolx T oo 4

el 2 gelse] A% B4 8 WTHe BkA sk
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Fig. 3 Schematic view of Mock-up testing
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Table 3 Pressure-time table

Pressure [MPa]  0.33 0.45 0.57 0.69 0.81

0.93 1.05 117 1.29 141 1.53 1.65 1.7

Time [s] 330 1080 1380 1680 1985

2280 2580 2866

3184 3493 3815 439 4960

Table 4 Experimental results for various strains on inner tank

R-1 C1 L2 C2 R-3 C3
Pressure  Hoop  Longi. Hoop Longi. Hoop Longi. Hoop Longi. Hoop Longi. Hoop  Longi.
[MPa]  Strain  Strain ~ Strain  Strain  Strain  Strain  Strain  Strain  Strain  Strain  Strain  Strain
[#m/m] [z#m/m] [zm/m] [zm/m][xzm/m] [¢m/m][xm/m] [x#m/m][zm/m] [zm/m][xzm/m] [zm/m]
0.33 1111 238.8 104.4 162.2 132.0 293.7 1274 244.7 124.1 276.1 114.7 195.6
045 160.2 356.0 121.9 230.8 191.6 4272 186.5 366.4 176.7 402.6 157.1 2787
0.57 203.7 466.8 155.1 300.5 238.8 545.7 232.6 466.4 220.6 5237 184.8 344.7
0.69 296.4 705.9 220.3 4391 343.6 791.6 3247 658.1 326.8 755.7 2341 49.1
0.81 376.4 9243 256.5 531.9 4439 10474 3995 826.0 415.6 99.2 2754 602.7
0.93 4400  109%9 2872 618.7 5577 13211  466.3 989.5 5135 12626 3254 713.8
1.05 5571 14150 3163 7144 7418 18175 5434 12231 6874 17416 4169 889.0
117 6853  1791.0 3290 800.0 9793 24580 6056 14618 8912 22952 5192 10705
1.29 10819 28228  366.7 10154 15154 40234 6643 19206 13750 36875  577.1 1486.2
141 25075 70039 7206 @ 27148 22812 63800 6935 = 22669
1.53 42679 120942 9301 45340 3869.6 111261 7937  4064.8
1.65 5826.6 172573 16206  7570.1 929.1 7029.7
1.70 58105 19575.0
ok 2k ARl whe 141 =s LH ol ;g(}p = q;Eﬂ ©] 7] Table A R1F} CA(Fig. 4 (a), (b)) ASF- 1.29MPa7hA]

e 5 U
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Fig. 4 Strains obtained for hydraulic test
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Study on Vertical Axis Water Turbine with Movable Dual Blades
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KEY WORDS: Renewable energy A1A1A oL1A], Water turbine 4% EJ¥, Vertical axis turbine 2% EWl, Dual blades 2% 27,

Numerical analysis ]3]

ABSTRACT: In this paper, we propose a vertical axis water turbine with dual blades. A parametric study was conducted using numerical
analyses. First, a two-dimensional finite-volume analysis with a commercial code was used to find the pitch angle of the main blade under
different tip speed ratio conditions. Second, we developed a potential-based panel method to find the best configuration of the inner blades.
Experimental tests were conducted at the circulating water channel of Chungnam National University. Various configurations of the dual blades
were considered, and their performances were comparatively investigated. The results showed that the turbine with movable dual blades produces a

constant torque and tip speed ratio at various flow rates.
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Table 1 Analysis parameter

TSR w [rad/s]  RPS [s] 2 ° Rotation time [s]
1 33 19 0.0106

15 5.0 13 0.0072

2 6.6 0.9 0.0056

25 83 0.8 0.0044

3 10 0.6 0.0034
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Table 5 CNU - CWC specifications

CNU - CWC specifications

LxWxH 9.0 x 1.5 x 3.0 m
Test Section (L x W x H) 30 x12 x 10 m
Flow speed 01 ~ 3.0 m/s
Depth (Max) 0.8 m

(c) Distance between outer and inner blades

Fig. 11 Photographs of the turbine model (a), outer and inner blades (b), distance between outer and inner blades (c).
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ABSTRACT: An envelope protection system is a control system that allows a submarine to operate freely using its own operational envelope
without exceeding the structural limit, dynamic limit, and control input limit. In this paper, an envelope protection system for the pitch angle of
a submarine is designed using a dynamic trim algorithm. A linear quadratic regulator and artificial neural network are used for the true
dynamics approximation. A submarine maneuvering simulation program developed using experimental data is used to validate the designed

envelope protection system. Simulation results show the effectiveness of the designed envelope protection system.
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ABSTRACT: In this technical note, the issues and challenges for the launch and recovery systems (LARS) and related techniques for the

operation of an underwater robot from a manned platform are considered.

Various types of LARS fitted to specific manned platforms, surface or

sub-surface, are surveyed and categorized. The current UUV launch and recovery systems from surface ships and submarines utilize time
consuming processes. As underwater robot technologies evolve and their roles are defined, safe and effective launch and recovery methods should be

developed capable of reliable and efficient operations, particularly at a high

sea state. To improve the existing underwater robot capabilities, LARS

technology maturation is required in the near term, leading fo the ability to incorporate autonomous LARS for an underwater robot on a manned
platform. In the near term, particular emphasis should be placed on UUV LARS, which are surface ship based, with submarine based systems in
the long term. Furthermore, for a dedicated LARS ship, independent of the existing host ship type, particular emphasis should be given to fully

utilizing the capabilities of underwater robots.
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Fig. 2 RMS UUV launch from USS Monsen by A-frame type
davit system (Lockheed Martin Co., 2016)

Fig. 3 Remus 600 launch and recovery concept by exclusive cage
system (Stokey et al, 2005)
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C., 2015)
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Fig. 5 NATO's UUV transportation and LARS concept (Brizzolara
and Chryssostomidis, 2012)
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Europe, 2016)
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Fig. 8 Wet type deck shelter hanger (Hardy and Barlow, 2008)
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Translated to Vertical for Stowage Stowed for sea

Fig. 11 Seahorse UUV launch & recovery for SSGN vertical
missile tube (Naval Drones Co., 2015)
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Fig. 13 Sea Owl SUBROV launch and recovery concept (Saab
Seaeye Ltd., 2015)
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Table 1 Computed wind and current forces on buoy models

Wind Current
Buoy Force Center Force Center
[Kgf] [m] [Kgf] [m]
LL-26(M) 5.714 0.588 5.508 0.536
LL-30 6.587 0.682 6.450 0.608
1535 3.796 0.395 4131 0.159

LNBY-100 2.563 0.516 2.729 0.140

& (Table2 IO = A4, I7|5H = 71E5e A= 2H4)

& (Table e AU 83 Belalx] 2o AT ol Aol o]olA] 4]

nEo) Hrhy 4 7125t AHEFE AFFRY F5HF AT} F =) ek Zl0] Qi
Holth, % £5< AFFa, 43158, FFa] AvhgkMaximum value) Tse] Fig. 1o] ST - ()
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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.

Atticle structure

Manuscript must consist 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,
(10)Reference, (11)Appendix, etc.

Abstract

A concise and factual abstract is required. The abstract should state briefly
the purpose of the research, the principal results and major conclusions.
An abstract should be written in around 300 words and is often presented
separately from the article, so it must be able to stand alone. For this
reason, References should be avoided, but if essential, then cite the
author(s) and year(s). Also, non-standard or uncommon abbreviations
should be avoided, but if essential they must be defined at their first
mention in the abstract itself.

Keywords

Immediately after the abstract, provide a maximum of 5 or 6 keywords.

Unit
Use the international system units(SI). If other units are mentioned, please
give their equivalent in SIL

Equations

All mathematical equations should be clearly printed/typed using well
accepted explanation. Superscripts and subscripts should be typed clearly
above or below the base line. Equation numbers should be given in Arabic
numerals enclosed in parentheses on the right-hand margin. They should
be cited in the text as, for example, Eq. (1), or Egs. (1)-(3).

Tables

Tables should be numbered consecutively with Arabic numerals. Each



table should be typed on a separate sheet of paper and be fully titled.
AII tables should be referred to in the text.

Figures

All the illustrations should be of high quality meeting with the publishing
requirement with legible symbols and legends. In preparing the
illustrations, authors should consider a size reduction during the printing
process to have acceptable line clarity and character sizes. All figures
should have captions which should be supplied on a separate sheet. They
should be referred to in the text as, for example, Fig. 1, or Figs. 1-3.

Reference
All references should be listed at the end of the manuscripts, arranged
in order. The exemplary form of listed references is as follows :

1) Single author : (Kim, 1998)

2 )Two authors: (Kim and Lee, 2000)

3) Three or more authors: (Kim et al., 1997)

4) Two or more paper: (Lee, 1995; Ryu et al., 1998)
References, including those pending publications in well-known journals
or pertaining to private communications, not readily available to referees
and readers will not be acceptable if the understanding of any part of
any part of the submitted paper is dependent upon them. Single or two
authors can be referred in the text; three or more authors should be
shortened to the last name of the first author, like smith et al.

Examples:

Reference to a journal publication:

Cho, LH. and Kim, M.H., 1998. Interactions of a Horizontal Flexible
Membrane with Oblique Waves. Journal of Fluid Mechanics, 356(4),
139-161.

Van der Geer, J., Hanraads, J.A.J., and Lupton, R.A., 2010. The Art of
Writing a Scientific Article. Journal of Science Communcation. 163,
51-59.

Reference to a book:

Strunk, W. and White, E.B., 2000. The Elements of Style,
4“‘Edition,Longman,NewYork.

Schlichting, H., 1968. Boundary Layer Theory. 6th Edition, McGraw-Hill,
New York.

Reference to a proceeding:

Aoki, S., Liu, H. and Sawaragi, T., 1994. Wave Transformation and Wave
Forces on Submerged Vertical Membrane. Proceedings of International
Symposium Waves - Physical and Numerical Modeling, Vancouver
Canada, 1287-1296.

Reference to a website:

International Association of Classification Societies (IACS), 2010a.
Common Structural Rules for Bulk Carriers. [Online] (Updated July 2010)
Available at: http://www.iacs-data.org.uk/ [Accessed August 2010].

Journal abbreviations
Journal names should not be abbreviated.

Revised manuscripts

Manuscripts reviewed that require revision should be revised and uploaded
with a response to the reviewer's comment at JOET editorial manger
within two months. Otherwise, the manuscript will be considered as a

new manuscript when and if it is resubmitted.

Proofs and reprints

Galley proofs will be provided as a PDF file to the author with reprint
order and copyright transfer form. The author should return the corrected
galley proofs within a week with the signed reprint order and copyright
transfer form. Attention of the authors is directed to the instructions which
accompany the proof, especially the requirement that all corrections,
revisions, and additions be entered on the proofs and not on the
manuscripts. Proofs should be carefully checked and returned to the JOET
editorial office by e-mail if the changes are minimal. If the changes are
extensive, proofs should be returned by fax only. Substantial changes
in an article at this stage may be made at the author's expense. The reprint
request form must be returned with the proof. Reprints should be made
at the author's expense.

Peer review

Every manuscript received is circulated to three peer reviewers. The
author's name and affiliation is not disclosed during review process to
reviewers. The review process can be repeated till three times if the request
of revision is suggested by reviewers. If the re-review is repeated more
than three times, it may not be considered for publication. If two reviewers
do not agree to accept the journal, it may not be also considered for
publication. Usually the first review process ends within one month.
Statistical Review: If there are any complicated statistical analyses in the
manuscript, it may be reviewed by statistical editor.

Manuscript Editing: The finally accepted manuscript will be reviewed
by manuscript editor for the consistency of the format and the
completeness of references. The manuscript may be revised according
to the opinion of the manuscript editor.

Page charge

The charge per a paper for the publication is 150,000KRW(Express review
service : 300,000KRW) up to 6 pages. Extra rate, 30,000KRW per page,
will be charged for more than 6 pages. Page charge include forty copies
of offprints. Offprints in color pages or extra copies of offprints will
require actual expenses. The charge per a paper for the paper review
is 40,000KRW. Rate for the express review service is 240,000KRW.

Editing checklist
See ‘Authors' checklist’ for details.

Transfer of copyright
Transfer of copyright can be found in submission hompage
(http://www joet.org).



Authors’ ChecKklist

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’.
Lho| o] oek W BEA R7b QX Selstgy

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

A2 Syo] AR TAARZ AFEgon, theel detzt mrE ey

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

O year(s)).

L 20| 1) 2 skl 979 B, o An 0 AR TUSHT Y-S SISO, 2) 30050] vhe)o]
Hol2 PAH S-S SAsHEOn, 3) FNLEALS ESH A 3L IS (F Do P

o A 7).

I provided 5 or 6 keywords.
U s67le) A1YES AMgsl AT

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,
[ 10) Reference, 11) Appendix, etc.

U 937 50 A2 FEUSS SlstdsyTh ) Al 2) A3, 3) 7HE, 4) 25,5 7=,

6) A&, 7) & (314, A9, 23 AE), 8) 48, 9) FII(AAD, 10) XLJ_’—E”* 1) 75, &

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 g me ) a9e] 28 Yo) Ei deiE S AsjEe] 2 e 4 QS AuE 198 A8e]
&2 selsta gy

0O I checked all table and figure captions were written in English.
Ve 930 BE E ABY a9 AR GRoR A4S stdsyTh

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

L 2ROl et 2AYE B ME @ I7 WEh AYHASS ety

I checked abbreviations were defined at their first mention there and used with consistency throughout the article.
O s 98 948 900 3 A AHgold Belstgon, olF dudit SUT S AgoeSS
stelaol gy,

I checked that references were in the correct format for the journal (See ‘Guide for Authors’ for details).
U BE gngdo] & Ade] Faid B/ NRHA stol= Aol webd A4 EeS shelstel



O

I checked all references mentioned in the Reference list were cited in the text, and vice versa.
U= ‘References’ o] ZAJ5Hs BE RS 931 i A AFGEgow, vi2 93 & g4
RE 1 H3-2 ‘References’ o :‘17]5]21%—% Qolﬂ?‘i%b] =g

I checked I used the international system units (SI) or Sl-equivalent engineering units.
U S99 B BEoR gEelE WAS Aeaae s Selstdath

< 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).
e 2 929 igo] 25, TR, Shelea & ARl B A Sl AAlE AHde] gle= ERIskla U

I checked when the work described has been published previously in other proceedings without copyright, it has
clearly noted in the text.
e & 4a19f fgo] o] gle Z=AG AHEAL B oI5 oA BAS S SlstAsHT

I checked permission has been obtained for use of copyrighted material from other sources (including the Web)

U e Este] male] i ARo) A4S SIS Sl

I checked minimum one author is member of the Korean Society of Ocean Engineers.
£ A F 190 ol4fe] shsjorgatalo] alUele Shalsta L h

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

e drEddAY dreRtds 2den, &8 A Aokddth

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.

L AR eeiA el AR Aol Felst, 45U AYFIANE AzsaG

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

G AARE gRsgon, BB A4 Y F ANRE BRI

I have read and agree to the terms of Author’s Checklist.
= AR AT AE Be 292 HAESIOH, Be 230 sodyth

Title of article

Date of submission : DD/MM/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 him/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]
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