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In order to reduce the green—house gas exhaustion, International Maritime Organization (IMO) has been reinforcing carbon gas
regulations, Due to the regulations, a lot of competitions for designing Eco ship in the shipbuilding industry are progressing now.
It is faced with the necessity of reducing hull weight by combining automated systems for optimal compartment arrangement with
hull structural design, Most researches on optimum structural design method have been consistently in progress and applied to
minimize weight and cost of mid—ship section in preliminary ship design stage based on analytical structural analysis method on
fixed compartment arrangement, In order to reduce design period and to improve international technical competitiveness by
shortening the period of hull structural design and enhancing design accuracy, it has been felt necessity to combine optimized
compartment arrangement with optimum design of ship structure based on the international regulations and rules, So in this
study, the automated design algorithm for longitudinal members has been developed to combine automated algorithm of
compartment arrangement with hull structural design system for oil tanker, The SeaTrust—Hullscan software developed by Korean
Register is used to perform ship structural design for mother ship and selected design cases, The effect of weight reduction is
verified with comparison of ship weight between mother ship and the cases suggested in this study.

Keywords : Qil tanker(S2A), Structural design algorithm(RAA| 2112|5), Automate design algorithm for the longitudinal
members(S2X AA| Xtsgk Y2[E). Harmonized common structural rules(H-CSR, EFEETER X))
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The Evaluation Constrain Constrain | |An algorithm
of impact degree for| |equation of| |equation of on
strength according i max. web i max. ﬂangeﬁ determination

to stiffener size height breadth of stiffener

Fig. 1 Procedure developing an algorithm on
determination of T-bar stiffener size to
evaluate local strength
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Table 1 Influence evaluation of stiffeners on the deck
Web height (Sizex12+150x12)
. Longi. APl . A3 .
Size area(m) Pl /ALongi. Sl /ALongi.
area *10000 area *10000
300 | 5,400 |0.958 - 1.217 -
350 | 6,000 |0.934 -0.400 1.145 -1.200
400 | 6,600 |0.913 -0.350 1.097| -0.800
450 | 7,200 |0.894 -0.317 1.065| -0.533
500 | 7,800 |0.876 -0.300 1.044| -0.350
550 | 8,400 | 0.860 -0.267 1.034| -0.167
600 | 9,000 |0.844 -0.267 1.034 0.000
650 | 9,600 |0.830 -0.233 1.048 0.233
Average -0.305 - -0.402
Web thickness (300X Size+150%12)
. Longi. AP . A3l .
Size area(m) Pl /ALongi. Sl /ALongi.
area *10000 area *10000
12 | 5,400 |0.958 - 1.217 -
14 | 6,000 |0.920 -0.633 1.148 -1.150
16 | 6,600 |0.880 -0.667 1.084| -1.067
18 | 7,200 |0.852 -0.467 1.037| -0.783
20 | 7,800 |0.835 -0.283 1.005| -0.533
22 | 8,400 |0.818 -0.283 |0.977| -0.467
24 | 9,000 |0.803 -0.250 |0.950| -0.450
26 | 9,600 |0.788 -0.250 |0.926| -0.400
Average -0.405 -0.693
Flange breadth (300X 12+Sizex12)
. Longi. AP . AS]| .
Size area(m) Pl /ALongi. Sl /ALongi.
area *10000 area *10000
100 | 4,800 |0.980 - 1.334 -
125| 5,100 |0.968 -0.400 1.268| -2.200
150 | 5,400 |0.958 -0.333 1.217| -1.700
175| 5,700 |0.947 -0.367 1.175 —1.400
220 | 6,240 |0.937 -0.333 1.141 -1.133
2251 6,300 |0.928 -0.300 1111 -1.000
250 | 6,600 |0.919 -0.300 1.084| -0.900
275| 6,900 |0.910 -0.300 1.061 -0.767
Average -0.333 -1.300
Flange thickness (300X 12+1 50><S|ze)
. Longi. AP . AS]| .
Size areal(m) Pl /ALongi. Sl /ALongi.
area *10000 area *10000
12 | 5,400 |0.958 - 1.217 -
16 | 6,000 |0.932 -0.433 1.123| -1.567
20 | 6,600 |0.909 -0.383 1.059| -1.067
24 | 7,200 |0.888 -0.350 1.012| -0.783
28 | 7,800 |0.868 -0.333 |0.973| -0.650
32 | 8,400 |0.850 -0.300 |0.940| -0.550
36 | 9,000 |0.832 -0.300 |0.911 -0.483
40 | 9,600 |0.816 -0.267 |0.885| -0.433
Average -0.338 -0.790
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Table 3 Influence evaluation of stiffeners except the
deck stiffeners

Table 2 Influence evaluation of stiffeners on the deck
according to web height

Web thickness Web height (Sizex12+150%12)

350X Size+ 400X Size+ 450X Size+ 7 ratio /Section
150%12 150%12 150x 12 Size | Longi. area(mi) \Z ratio(%)| =~ %0
Size Sl Rate Sl Rate Sl Rate 300 5 400 598 1107
12 1.145 - 1.097 - 1.065 - 350 6,000 735 1225
14 1.078 |-0.957| 1.031 |-0.825| 0.998 |-0.744 400 6.600 88 4 1.339
16 1.017 |-0.871| 0.972 |-0.737| 0.939 |-0.656 450 7.200 104.2 1.447
18 | 0.972 |-0.643| 0.928 |-0.550| 0.896 |-0.478 500 7800 121 1 1 553
20 | 0.942 |-0.429| 0.898 |-0.375| 0.865 |-0.344 550 8 400 139.0 1 655
22 | 0.914 |-0.400| 0.870 |-0.350| 0.838 |-0.300 600 9.000 158.0 | 756
24 | 0.889 |-0.357| 0.845 |-0.313| 0.812 |-0.289 Average | 240
26 | 0.865 |-0.343 0.821 | ~0.300] 0.788 | -0.267 Web thickness (300X Size+150%12)
Avg. - |-0571| - |-0.493| - |-0.440 7 ratio /Section
Y — Size Longi. area(mr) |Z ratio(%) areax100
35012+ 400X 12+ 45012+
Sizex 12 Sizex 12 Sizex 12 12 5,400 59.8 1107
, 14 6,000 64.4 1.073
Size Sl Rate Sl Rate Sl Rate
16 6,600 69 1.045
100 | 1.238 - |1.186 - 1169 | - s 7 200 i o071
125 | 1.186 |-1.733| 1.134 |-1.733| 1.104 |-2.167
20 7,800 77.8 0.997
150 | 1.145 [-1.367| 1.097 |-1.233| 1.065 |-1.300
22 8,400 82.1 0.977
175 | 1.111 [-1.133| 1.067 |-1.000| 1.035 |-1.000
Average 1.037
200 | 1.083 |-0.933| 1.041 |-0.867| 1.011 |-0.800 ,
Flange breadth (300X 12+Sizex12)
225 | 1.058 |-0.833| 1.019 |-0.733| 0.990 |-0.700
. ) . Z ratio /Section
250 | 1.036 |-0.733| 0.999 |-0.667 | 0.971 |-0.633 Size | Longi. area(mr) |Z ratio(%) arlea/*100|
275 | 1.016 |-0.667| 0.982 |-0.567 | 0.954 |-0.567
150 5,400 59.80 1.107
Avg.| - |-1.057| - [-0.971| - |-1.024
200 6,000 72.00 1.200
Flange thickness
250 6,600 84.10 1.274
350% 12+ 40012+ 45012+
150X Size 150X Size 150X Size 300 7,200 96.20 1.336
Size S| Rate S| Rate S Rate Average 1.229
) " )
12 11145 ~ 1 097 ~ 1 065 ~ Flange thickness (300x12+150XSize)
16 | 1.071 |-1.233| 1.036 |-1.017| 1.010 |-0.917 Size | Longi. area(m) |Z ratio(%) Zrztri;’aﬁ%%“m
20 | 1.019 |-0.867| 0.991 |-0.750| 0.969 |-0.683
24 | 0.979 |-0.667| 0.954 |-0.617| 0.936 |-0.550 12 5,400 59.80 1.167
28 | 0.945 |-0.567| 0.923 |-0.517| 0.907 |-0.483 16 6,000 75.20 1.253
32 | 0.915 |-0.500| 0.896 |-0.450| 0.881 |-0.433 20 6,600 90.60 1.373
36 | 0.888 |-0.450| 0.871 |-0.417| 0.858 |-0.383 24 7,200 105.80 1.469
40 | 0.864 |-0.400 0.849 |-0.367| 0.836 |-0.367 28 7,800 120.90 1.550
Avg.| - |-0790] - |-0.669] - [-0.590 32 8,400 135.80 1.617
«Rate = ASl /ALongitudinl area 10000 Average 1.395
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Table 4 Minimum net thickness requirements for web

Rule Application requirements

Minimum
thickness T

web—min

= 3.5+ 0.015 L,

H,., < Cy{3.5+0.015L,) 4/ 235 (DWT<200k) (2)
eH

Table 5 Web thickness according to web height

H-CSR Part1
(Chap 6 Sec.3 | * Lo Rule length (L, < 300m) under VLCC
é” ’ 115k AFRA MAX
Tnet (mm)
Twebfslen - UEb 2551{ No [{U’Cb Minimum Slenderness Lateral ]—;:()rrn ];/ross
Slenderness (mm) | thickness pressure | (mm) | (mm)
. llEb Web he|ght (Twcb*sl(aw )
requwemeﬂt C’ L (ZZbemin ) (ﬂi,'eb*late*ral )
(H-CSR Part1 | * % ?Tler;derr.weiz)coefﬂment 11350 DET0E 5 40 630 13.00111.00
—bars:
Chap.8 Sec.? _ D . 2|400| 7.25 6.17 556  [3.00[11.00
3.1) * R, ;. Specified minimum vyield stress
of the material of the 3[450| 7.25 6.95 498 3.00/11.00
attached plate 41500 7.25 7.72 4.51 3.00({11.00
B Fa X PX 81, 51550 7.25 8.49 411 3.00(12.00
Lucotatera = g )T 6|600| 7.25 9.26 3.79  |3.00[13.00
* fsh, Shear force distribution 7 | 650 7.25 10.03 3.51 3.00(13.00
Lateral pressure factor 165k SUEZ MAX
requirement | P SDti?'gn pressure 7, (mm)
- * s Stiffener spacing ¢
(CHh CSR Part1 . lshr, d hr: Effective shear No ‘Hu,'eb Minimum Slend L ateral I::m'r. :Z;/ross
ap.6 Sec.5 (m) | thick endemess (mm) | (mm)
span/depth ickness ( ) pressure
1.1) o (1 ) Tet— sten. (1 )
* X Coeff|c|ent web—min web — lateral
» C,: Permissible shear stress 11350 7.42 5.45 7.01 3.00(11.00
coefficient 2 | 400 7.42 6.22 6.18 3.00({11.00
* T Specified shear yield stress 3(450| 7.42 6.99 5.53  |3.00{11.00
4| 500 7.42 7.76 5.00 3.00({11.00
- 51550 7.42 8.54 4.56 3.00(12.00
3.2 2ol Y= =of =0|
6 | 600 7.42 9.31 419 3.00(13.00
) 7 | 650 7.42 10.08 3.88 3.00(13.00
3.2.1 =Y F=M olstm F=Me| EZA 2[0f =0
T, ..+ Net thickness with full corrosion reduction
Table 50{lA= o} Z2|ZA(AFRA MAX, Average Freight Rate * T, - Corosion addition, 7)., = T, + T,

Assessment Maximum) 2! =0f| =2A(SUEZ MAX, Suez Canal
Maximum)2 F=Me| =2 FH7F Heietol oist FHeA
(lateral pressure)e| P&kl U, FH =&
thickness) 2t MIZH| 4 274(slenderness requirement)oll XY
£ 828 sPl5Igict Lok &g F=M olskg f=Mo| 4
Bz0lz Y22 FHIE Mutel Zolof| YEs g T F K|
LA(minimum thickness)ollA] ZZZEo| Heks = MIAH|SF
M 2Z(slenderness requirement)o| oIoH Z2YE o, cHHASE
Cie| =|4 CHHAE TS 2RISIGICL =0d M2 MEE
20| 200k(ton)ollAM 320k(ton) 71X MEe| Muts 2sict

ololl 2}, M=EEZHDWT, Deadweight)0l 200K(ton)0l5t &
ZMo| 22 =0|(Hyue) HSH A2 Al (1)2t 2201, 0| Table
4o o|7sl0 HelstH Al (2)et £t

x| 2 (minimum

T

web—min

<T

web — slenderness

(DWT < 200k) (1)

3.2.2 =y F=xMe| B4 Z(of =0|
Table 60llM= =& Z F=M(VLCC, Very Large Crude oil
Carrier)2| Q22| FH7t =A%

ol gla, HoUH T

==

2Z(minimum thickness)2| &
Z(lateral pressure requirement) 2t
Mz | S 27(slenderness requirement)oll XIS EF2S &t
ol3Ict

ee| =07t AHZof w2} Y= FHIE e AR E<
Mol 2HEks FCF ol2iM Y2 =0|7F 550(mm )l =
FH(HE)E 7IX[X|2E /E2| =olet FAT| ZEZEo olxl=
Adaks 1efsl2 mf, |22l Zolo| HEoll vlsh FHel 7t

71 el A2 =0(2l 650(mm)ollM =[Ae| Zts T7IRlS =lRlsi
ch olofl wzl xEEsZ0| 200k(ton)olAt FEAM| = =0|
(Hieo)= A1 (3)2 20| HMSkstiLt.

AL

IS
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H,,, <650 (DWT = 200k) (3

Table 6 Web thickness according to web height in

047|M, Roundup(X, 0.1): Xgt2 20X A i X2lsk= 2

== =
g sk &=

VLCC Table 7 Minimum net thickness requirements for
260k VLCC flange
T, (mm) lR.uIe Application requirements
No Hweb Minimum Slenderness Lateral T;fomz T;]ross t,\élllsll(nr:g;ns
(mm) | thickness pressure | (mm) | (mm) T ange —min = 3-5 +0.015 L,
(Toersten. ) (H-CSR Part1 :
(Twcbfmuz ) (T';uubfluleral ) Chap 6 SeC 3 * LZ‘ RU|e |ength (LQ < 300m)
1[400] 8.00 6.17 10.12 | 3.00 [13.00 21)
2 1450 8.00 6.95 9.06 3.00 (12.00 B /2 [R
_ flange e H
31500 8.00 7.72 8.19 3.00 (11.00 Tf,ange,slm = TV 935
41550 8.00 8.49 7.48 3.00 (12.00 Slenderness B . Flange brfeadth
51600 8.00 9.26 6.88 3.00 |13.00 requirement fl_a”f"" 9 o )
66501 8.00 10.03 638 300 113.00 (H-CSR Part1 * O Slenderness coefficient (T-bars:
7|700] 8.00 10.81 593 | 3.00 [14.00 Chap.8 Sec.2 132) P "
p
8750 8.00 11.58 450 | 3.00 [15.00 3.1) R opecified minimum yield stress
91800l 800 12 35 521 300 116.00 of the material of the attached
) ; . ) ) ate
318k VLCC P
j;zat (mm)
\o H,.[ Minimum Slenderass Lateral Torr | Tyross Table 8 Flange thickness according to flange breadth
(mm) | thickness (T )| pressure (mm) | (mm) 115k AFRA MAX
(Twcbfmuz ) websten- (T';uubfluleral ) Tnet (mm)
1]400] 8.00 6.17 11.58 | 3.00 |15.00 \o | Briange | Minimum Sleng T | T
2450 8.00 6.95 10.41 | 3.00 |[14.00 (m) | thickness | o on9CMESS gy L (mm)
3|500] 8.00 7.72 9.45 |3.00[13.00 (7, ) (T sen. )
41550 8.00 8.49 8.65 3.00 |12.00 1 125 704 521 3.00 | 11.00
51600 8.00 9.26 7.98 3.00 |13.00 2 150 7.24 6.25 3.00 |11.00
6 [650 8.00 10.03 7.41 3.00 [13.00 3 175 7.24 7.29 3.00 | 11.00
71700 8.00 10.81 6.90 3.00 (14.00 4 200 7.24 8.33 3.00 [12.00
8 [750] 8.00 11.58 6.47 3.00 |15.00 5| 225 7.24 9.38 3.00 | 13.00
9800 8.00 12.35 6.08 | 3.00|16.00 6] 250 7.24 10.42 | 3.00 | 14.00
165k SUEZ MAX
I;let (mm)
ZE
33 onH I HXl —I_II:H No Bfl(mgc Minimum Slenderness ]vcomn ];7'(155
(mm) thickness (7 ) (mm) (mm)
Eaix|e| Zo| dH 37| ol AHE ol ™ol T & (Tp i ) b sten
Ax| @702 ol |4 92 SHIF SIk510] Cloixio| Qloist 1] 125 7.42 5.21 3.00 | 11.00
S xjsict wal, Table 72] H-CSR 22 S £|4%| 27 g 1?2 ;f'é ?gg 288 Hgg
%0‘” 9—|7'I3|'o:i t:—'|9—| L_‘pl IEH En_Hxl ;‘—t| I'HOI' &l% 722:5'3} 4 200 7:42 8:33 3:00 12:00
TR} g 5 225 7.42 9.38 3.00 | 13.00
Table 8oflA{et 20|, EMX[e| AT} FAX| 2 (minimum 6 250 7.42 10.42 3.00 |14.00
thickness)ollM MIZH | 274(slenderness requirement)ol| 2| VLC; (2(();)[;)32%)
off Z2YE o, A oiy| 2[4 S E TS SRlsiict net
= = s Bflan(e Minimum ﬂorn T;ross
olof| trf2f, ERHX|S| Z(Byange) HTH A2 A (4)1} 2204, 0] No (mm)J' ihickness | Slendemess () (‘:nm)
£ Table 70l °|7{slof FelskH 4| (5)2t Zrt (T ) | (Tcsmsten. )
web—min
1 125 8.00 5.21 3.00 | 11.00
Roundup(Tyappe—mins0-1) < Thignge—sienderness 4 2 | 150 8.00 6.25 3.00 [11.00
3 175 8.00 7.29 3.00 | 11.00
4 200 8.00 8.33 3.00 |12.00
Bpange < 20 Roundup(3.5+0.015L,, 0.1) | 220 (5) 5| 225 8.00 9.38 3.00 |13.00
T e H 6 250 8.00 10.42 3.00 | 14.00
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Hyp = H,p,+25
] Ty = Tive—rute Yes
Blinge; = URB(0.25(H,, + T,,,,,.) )
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ji=1
J7 No
7=2 and T}lange < 30
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L No
J=land By, <250
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Fig. 2 Decision algorithm for stiffener size on deck

Table 9 Flange breadth of universal mill plate in
TOPY industries LTD.

No 1 2 3 4 5 6

Bpiange | 125 | 150 | 180 | 200 | 230 | 250

Table 10 Flange thickness of universal mill plate in
TOPY industries LTD.

No [ 1]2|3|4]5|6|7|8]9][10]|11][12

Thange| 12| 14116 |18 |19 20 |22 | 24| 25|26 | 28 | 30

Q2 =0l= ME 2Lt 24 BAR|o| oif 37t = &
Table 10{lA =I5t Zim} Zo| Y™ TT| o|Ake| |2 =0|E 7t
A Zoll= ELRof| 2fgt mis Aol 2APEkS o]x|7(of =|cH
=0|E 450(mm) 2 H|$FSict o] mf =7| ¢E =0l= AREAPE
oldst gfoz slod, 7| ZZX| =2 TOPY industries LTD. 2|
Universal Mill Plate(plate bars)2| Z|2~x[21 125(mm)2} H-CSR2|
2|4 ZHX|el £ 27X|(0.25(H,,+ T, ) , Partl Chap.8
Sec.3 1.2)2| gt & 2 Z/0| Table 92| gf&ECt AL} 22 g2
E Fgct | A8 Fale FHa a8 272 6, X7 &
X FAl= =4 A %2t ML 22 TOPY industries
LTD.2| Universal Mill Plate(plate bars)e| 37|2 ZHSH}.
Qe =ololl e =7| 2Ll Mg ZFT Foll= 2L
el HA CHu| = ZRHol| o5k Tk Al9x(Sl) MEfo| 71 2 &
EH7<|°| Z2 HAAZICE SHX|Q| 2 = FSigtel 250(mm)7t

O

7(|0|U4 HZA =M= Table 97 2k
EAUX| Z2 XY 2df K| E71E ol S=EZEet
30(mm) 77K

=L 50| BEESIA| g2 Zolls SR FHE
HZAZICE HZ A= Table 102t 2Tt
SUX| —':r”ﬂ% XiEet o) SRR S7bE Foll eEdT
o F=Z=0l UESIK| pE2 o= A2 FHE 0.5(m) TH
2 o =g 5|+ T8 QT 2(m) =2 a7l ST
ZIch of= 2ol HA ZHolM 92 0|8 STMI7IE AR

C 912 SE o 2(m) Z7MIPLE ZHol Relsk| tholck
Z24x| SHE X L) S| B71E FolE YR

o YO BIEFHA| 212 AP Y=l 012 25(m) STHA|
713, 1 9 BUT| x50l Chsils E7(at510] oAl st
e ur=sict

3.4.2 AZIE 9| HZAel 37| 2F &

AR o BZMo| ek 2N UE|E2 Fig. 3uf 2ot A
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2l Y=o FH =22 M=o 2HEsks Mol x| 2 AEsh= CHolA A'/\IE“ZP Olof| iz}, BT HWIk= EHY
£ HASL ERX|e| FBigE2 3.32] Al (5)of 2AHBCl of el ZFUT Hopt 2rE = %'AIEH:F.
FEM2 0IBXNE HAEY| 2ol Yedor SdEs 2
DWT> 200K; H,,, <650 HollM #Esict m2iM, 2 ==olA Mok ZueliEe &
23 mollMe| CHHATE elolsto] SLTE "ok =it 2%
DWT < 200K; H, Cy{3.5+0.015L,) ([ =]
=< WA oo 7t BiEaiR| gk2 ZeolE ZEel FES 0.5 mB7Iskn By
H, = H,p,+25 of BZAle| ZRLE HWIIE X FAsict o] e BLTIt
]Zmb = T;uftb rule DI-_._El [[H7]|' I I‘% ilk_scl){él_H:l'
Bfl(m‘r]c«i = URB(025(H;L(11 + T;om ) )
Thtange,i = URT T g0 rut) Input stiffener type and initial stiffener location
%7 No
Thonge < 36 Evaluation of local strength of plates
G N
Yes Yieldng: 7= 7., IR e Teos O
I}Iange.,i = T}l(mge‘ﬂrl BUCkllng- SFC’1/2 <1.0 N -
%7 No $Yes
Brange < 2C;* Roun dup(3.5-+0.015L, 0.1) | 22> Evaluation of local strength of stiffeners
eH Yes Bottom 7> Zreq and Mﬁ
Bf/any&i :Bfl(mge.i+1 0 Pl and S| <1.0 ]
L No v v Yes
Z>27 and N
2z Z,, Inner bottom red P
and | Pl and SI <1.0 <
wa’b wa’b+0'5 ig S v Yes
Pl and S N
<1.0 Hopper 7> 2, and 7
' PP Pland Sl <1.0 [
¥ Yes
Yes Decision
o] 22 2y @d | )
STOP Side red algorithm for
Pland Sl <1.0 (¢ 2oom’
stiffener size
Fig. 3 Decision algorithm for stiffecner size except v Yes
i 7> 7 _  and Mﬂ
deck stiffeners Inner sice req
Pl and Sl <1.0 [€
=~ . q =i ot =~ v Yes
4. o:oI'—II:— Tngl %7:” II—%R'- E—T'—E—IE Longitudinal | 7> Z,, and [NoJ
bukhead | Pl and Sl <1.0 4|
Fig. 4= Rzte| Z2E HAel M7 K53} ¥T2iZolc v e
an
2 37|12 7|2 IKX = 2T HWylE E5F I Deck req
0| B2 |8 7|52 B AR 24T WIS H oo 4l <10
_|':_7H|% 74x-|3|-|_-_|. o|[[H éol-_|70L_||:_ |._,_|.% 7|-|:o| .H.K-I 7|§% k=13
) _ ¥ Yes
= |.c> = | = " n —
elska, RISoH &= Blel SIS 0.5(m)% SIMIZICE Termination condition: 7; = 7;_, No
A # BPel 3% A WIS 89 AN DI EY |4 pesent step, -
et 1(Bottom) O|&X(Inner bottom), =TH(Hopper), 415 T;: present thickness, 7_,: previous thickness
(Side), O|&EM=E(Inner side), 24 (Longi. BHD), ZEHDeck) v Yes
=] u}ngf Rz sk=zel 32 ZEo A& 7|=8 Evaluation of hull girder strength
siolsict 7|70l BiEsIX| ohe EZINs SAl el 2| = Mo 7= 1yr0s (1
25 >ma|Zol ofs) H2A| T7|S wAkl, 2 feck and b
SEIUE Ul Bel PI O SISl Bl TS yies
Usts EElsID SUE 3P FUT 2Y YTRIES $UshD
Solsix| oke ZAS mRje| 2EAT W= Saf Zax| S Fig. 4 ;A\uto.;nadt.edl dte3|gnth algorghm according to
28 TEIE O[5t TS Uk Assich ongitudinal strength member
510 CEERABIBI=2E| 7|53 K65 20164 122



HEX[Ol. X

AN =
_“_E! S| . L CHIOIA A

o =2

S

Op
T

IS

5. MgH7|

A Modst TR MA AtSst gue|E2 sEMZe
SeaTrust—HullScanollM A&l 7153510, Fig. 5= 0|& 2Ieh Ald
sjHolch ARAR= [Optimization of scantling] HES 22!5}
01 [Optimization] Clo|d2a5 &5} AlZICE O 5, A|AH]
LiollA RAiseZ Frie| X5 AdsP| {6t Tt HAME M
Bistn, ZHmollM =22 sh= 4Tl vl2n 5 FA & ()
BEEAIMO| S5 St T2l Aof e FAE KPSt

-

[Calculation] HES 225101 XIS5IE AlA[SICL

Optimization

[;1} Select Plate ]

[ 7 Select Stiffener ]

[ Edit Stiffener Scanting ]

Initizlize plate and stiffener

m

Sigma_HG_Deck Ratio 100 102 o
Limit Iteration : 20
Max. Deck Plate Thickness : 30
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4 | 111 [

Fig. 5 Execution screen of SeaTrust—HullScan for
executing the automated algorithm
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Table 11 The result of longitudinal strength

Actual

Rule value| Status(%)
value

Description

Cross section area(cn)| 54,734 - -

Natural axis (m) 9.27 - _
Section | Bottom | 41.97 | 39.49 | 106.2
modulus(m) | Deck | 33.19 | 30.81 107.7
389.18 | 296.19 | 131.4

Moment of inertia(m®)

Table 12 The information of mid-ship section
between mother ship and designed ship

ltem Mother ship Designed ship
(CSR-0T) (H-CSR)
Design | D/B 2.39 2.39
variable
(m) D/S 2.20 2.20
SW.B M| Hog. 2,755,874 2,755,874
(kN*m) | sag. -2,180,881 -2,180,881
Cargo volume (m) 131,566 131,566
Neutral axis (m) 9.30 9.27
Deck ratio (%) 101.9 107.7
Section area (m') 52,830 54,724
Difference with
mother ship (%) 3.46
5.2 Zdg w=Me| FEHiXlo] 2 F=MA

FEENe} sEMZ0| S22 JHEst PR XIS3t
A|AEL (Song, et al., 2013)2 &850 318k ZCHEZ F=M
(WLCC)E iAoz OKF“-?—I 0.03% O|Li2 Heo| sst 524!
EMZ 2= AP0 ZE ZHE Hsjof wE S G|

SIS | HIFSIICH 1 Z3} Table 132 20| M- 5 2
8l ZHIE(SW.B.M, Still Water Bending Moment)7} Ziglof|

w2} clHsM T 2Zasle slolsigict

O-Lo= Je
02 Soff 2 =20iM Mokt YnRIES 7| sl Tk
X AHSS} AIARIDE IS5H PElulR KiSet AlAglel A
4+ Clotet 2 SIS 8% ULS 9B AAS AAlBicl, 2ot

O S22 HUske AV 7tse A2Z AlzEt
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H-CSR 7|8t 7= SUT FAo| MA AtS5h YLI2|F i

Table 13 The comparison of section area according
to S.W.B.M in VLCC

ltem Designed | Designed | Designed
ship 1 ship 2 ship 3
Design | D/B 3.0 3.3 3.6
variable
(m) D/S 3.4 2.9 2.5
SW.B.M | Hog. | 7,421,039 | 7,546,146 | 7,602,466
(kN*m) | Sag. |-4,919,411|-5,136,428 | -5,262,604
Cargo volume (m) 361,322 361,876 361,320
Section area (m)| 100,719 100,845 100,917
6. 24 &
2 =20lME 25 gt ¥ He E0iE o SEBST
Z& 7|8k M T2 SeaTrust-HullScane 0|28t ZEx|

[}
o A RT3 YWRIFS JNLSKUCL JNLE YIRS
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[e]

2t M 3slof chant 22 222 e & AUt

1) 71 7HedE F=ef| AISst AlLRES s P2 2uE
1 |

Higoz SUTE PSSk Hel ok

@«

115k ofZ2ffAg RS tieez SFAIe| S et
MAIE w8llst, 05 AXM(CSR-OT) 2t Bl EoksiRict A
MM Che] 2.5% =2 CHAME A1on], H-CSRe| AAISZ0|
7IZ CSR thH] 2~3% =Cths sAle| (72 E Zelsiof =2
oAT0lA Fokek A2l Z0| sl|MRlS slelet = AACE
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=

o= o o1 = (=]
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=22 20149 wsFet et=oiFAictel X9 alEelel
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