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Study on Optimum Compartment of 300K VLOC Considered Longitudinal

Strength and Bottom Damage
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Abstract

The last years have seen a dramatic increase of the new—building orders for Very Large Ore Carriers(VLOC), mainly driven by the

increasing demand for iron ore imports from Australia and brazil to the steel mills in china, Thus the vibrant research of VLOC aimed

cost—cutting by optimum compartment have conducted in recent years, In this study, we are also trying to find ways to reduce

longitudinal strength by optimum compartment and check additionally whether the modified compartments were satisfied with SOLAS

bottom damage,
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2.1 Hold & Hatch HiX|

UHIKOoZ 300K= Ore CarrierE cargo hold7} 5~67=2 A

Al=| 1 1204 hatch opening A32| cargo operation A&

Optimum compartment(E|&{3FAl), Longitudinal strength(Z &)

gl AQAIZES 11245101 Z} holdE 17l = 2702 AAIEICH
BZE 4 ballast tanke| x| S= Ia{et I 5 holde| &< 10
hatch, 6 hold2| &< 6 hatchel F=7+ %H._ 0[04 5 holdo|A
= hatch opening®| scantlingd| FXl= EFH0| QUCE w2pM Z
Mk design® cargo Ioadlng/unload|ngE e £E2 X2

g £ A1 BLE SHo|M R7E[$H 6 hold /6 hatche| =7}
MSEIC) 5 hold2t 6 holde| #+=X EX2 Table 12} 21 2
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1104 M= 6 hold2 AAHI=El MEt design0| 042 ZHolA RE
Ich= 222 ¥%ien 0|5 HiEgez 2|A Elo| HES T
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Table 1 Comparison of design hold

&t =2 | AAESIN /5
5 hold/ 250 ton o
10hatch | 22 7 =2l 7
6 hold/ 250 ton
2k = A
6 hatch =7} = L =

EESH VLOC2| midship section configuration2 Fig. 112} ZH0|
MK galo| AEEQlon BZE I S7 AAMS efet mf

300K22| VLOC= knuckle typelZ AMAHEl= Z40| Z[&o|2k=
ZEE Hlch
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Fig. 1 Midship section configuration
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2.2 SOLAS Bottom Damage Stability 2! URS11 AE

2009.01.01 keel laying == ME-2 SOLAS 2009 &30
regulation 92| bottom damage A4S BHESfoksiC). o] AR
St=% bottome| Lz=0]| i2} HA| BE 4= A=H| 015 /5 =t
=2 HI=e| centeroll BIX|E double bottomS A& 2/ ER7EK| o
5= Fig. 22| dkHo| AE=(QICt T2t 2SS SIIZ ¢l
5oL ASo 2 EfMO| ZoiE= Aoz TEiEof fore peak
tank2} after peak tankE void2 MHISII water ballast tank
£ Zo| gstoz 2 S23510{ SOLAS bottom damage stability
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Fig. 2 Examination of double bottom
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HEE 2.88 El=x). E5t ore carrier?| A< IACS (International
Association of Classification) URS 11 Z=&lofl 2745101 Ballast
loading condition2| ballast tank7} partially filling=l Z2< sHZ
tanke| 2-E filling levelollA SZTI7F AEE0{ofF &2 124510
MPEuR|e| HETL TS =ACE

23 3= 84

I7IEE ofEE0Rle HEAe HIZ2 18~22 f3/LT (HIZ:
1.993~1.631)0|0 VLOCS| =}=Ete| X2 stowage factor
20.8 fB/LTE 7|=22 170,000 me2 AA=|ACH

&nz, LOC AxiMe| a2 M2 i3t 2ot

230K : 143,000me, 250K : 153,000m?, 300K : 169,000ms,

313K 165,000me, 322K : 179,000m?

2.4 Ballast tank2| HiX|

VLOC= ¢l2le| =30l &HA balastE MR sh=
heaw ballastZt ZR 1222 normal ballast AEfoA SE5
M7t HAM F280| 55 ballastEE 12{s10] MH =Y
on £HMe| YRIAE X2 160,000mP2Z A =|RACt

Mol MA=l= HAMo| HIF0| CHE 32| sl =7 W2
of gl Zof MeEe| v Ho|E op g = USEZ rolling
periodol| A1ES Z[sliof SiCk wRiM =HIMe| slEF el oF
Xof| ballast tank CHAIOH void spaceS BIXI51% 11 PSPCEHo|
ME ballast capacitys #|48k5k= 20| }2IsiCl.

2, VLOCAIM M| slEat7ade| L2IAE gX52 Cign}
&t

230K : 130,000, 250K : 152,000,

300K : 160,000me, 322K : 230,000m?

320K : 160,000

2.5 Upper & Low stool HHX]

— Upper stool

QHIMO 2 upper stool PMA(Permanent Means of Access
for cross deck)el Mzko| 7t53t full typelt PMATI HB5=
partial typeO| 2ACE upper stool height= CSR requirementod| tch
2} corrugated bulkhead Z0I(“C”)e| 2~3HIE 275kt tun
over 59| AN Al corrugation plate@| scantling, 2| S2F
245 125104 4.5 m heightE 718l partial upper stool type2
ZsICt.

o

oo

— Lower stool

lower stool2 cargo2| 2! pressureE Bhe £25F FA4
2M, bottom girder 2 corrugated plate scantlingoll 222l
osts o|k|0d Height?t 5m@! both slant types X &3I%Ct
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2.6 Pipe duct in double bottom in way of cargo hold

ballast tank 20| Lt H3Mof| HIs =2 water ballast
& pump2t diesel geneatore| ST S7FEICE hold bottom
219| void spaceE pipe duct2 2351920 X hold2| double
bottom 72242 one (1) compartment2 AA|SIICY.
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Fig. 3 Pipe duct configuration
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Table 2 Result for modified compartment

2.7 Design Development
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271 Case 1 2E

Case 12 Z7| VLOC MAHI=HA0[CE No.1 cargo hold2]| Side
BHDO!| knuckles F=X| 2ot M4 2AM-2 ZOL} cargo loading
conditionollA] sagging bending momentZt ot 0|2 &7 2

B ALY 4 Sleie St

272Case 2 4dE

Case 20{lA= No.1 cargo hold2| Side BHDO!| knuckleS &

SOLAS Divided Modified
Damage W.B.T Noi C/H 85101 cargo capacityE S7H[7|1! cargo loading condition2]
i = of A i ZF
Case 1 Not Applied Ap,\:)(?ited Ap’\“;;d sagging momentE 2F 12% ZHAAlZACY ben(_jmg moment2| Z!
ot A2 longitudinal member2| scantingg wEF Qiond, <ot
Case 2 Not Applied Applied Applied 330 tone| M| F&0| ZiEE= 207 UAACE SHX[ZE SOLAS
Case 3 Applied ’\\:\7%&5 Applied bottom damage stabilityS ZHESIX| =510] F71Mel | HE
L ol Zesigct
Case 4 Applied No1,3&5 Aoplied = M
W.B.T PP
A
HOG (KN-m) SAG (KN-m) 2.7.3 Case 3 EE
Case 1 +8,160,000 -8,850,000
Case 2 +8,160,000 7,820,000 r LE M
Case 3 +5,950,000 —=7,820,000 -~ =
7 dr
Case 4 +3,959,000 ~7.820,000 P o e e S e S
"*N;L,u/,,\(,y\( }| \'«& } \ }, \’)'g’/ :‘ \,.)'f’ }| \&/ | \{/ }‘ }{/ } 7<
. %-:s—ﬁ\hff\ﬁ“ff—\%z—&;‘# LAPEININL L
Table 3 Result for cost—cutting . : e ——=== : P —— \
Case 1 Case 2 Em/.;.@’r{gizi‘i_\n P A ]
HUIl Weight Base — $ 254,000 M‘]"‘% = == 1
Paint (PSPC) Base - 4"‘,]2[ """ B I I
Total Base — $ 254,000 R N
Case 3 Case 4
PH9"t Y\ées'gg) +$$ 23206000000 * : 1:8'888 SOLAS bottom damage stability= BHEA|7|7| /5101 No.2
ain - s - s -y =
Total ~$ 190,000 +$ 60,000 & No.5 W.B.TE =2510{ after sapceBtS ballast tankZ At

&5}111 fore spacedll= void spaceS Bix|5104 bottom damage
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stabilityS BHESA|IZACH EESH hogging momentS 2F 27% 24 3. 7E:I 2
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S 2|23} Sl1HM MA|l BLEE £ F U= FXo| W
SOLAS bottom damage stability 252 hogging moment Z+ oz HCIEiC A HAS E3) 0|2 slolst I} 1% A
25 21510 No.1,3,6 WB.TE Z&5i0d MASICE bottom A CHH| maximum bending moment?t 2k 27%, maximum
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2.8 3T 5! Bottom DamageE 1e2{sh 2|78 2% T PEOZ LitD 9 8IS \0id2 AAsHe tio| 2K

ZJ12 =23} 51 bottom damageE THESHE ZniE AU

Cl EESH water ballast tankE &5} 51 U2E voidZ2 A
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12Mo=Z 2.7.3. 29| Case 30| SOLAS bottom damage 2
T ZTHE 0SS maximum bending momentE 2k 27%,
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Table 4 SOLAS bottom damage result for modified design = = =
124 | 2xt | 3xb | 4z | sxt
No.6 W.B.T 2354 SOLAS (International Convention for the Safety of Life at Sea
No5 WB.T g5t [ 25 | 2at including 2009 Amendments).
No.4 WB.T IACS (International Association of Classification Societies) URST1.
No.3 W.B.T 25t ICLL (International Convention on Load Lines).
No.2 W.B.T = | 8¢ | 22
No.1 W.B.T 28 | 2@ 2t
Z 1 =S | 2US | 20E | BE | S

bottom damageoil ti$t 2[&72 HEE 2iM Ax|Mo=z
SXlofl ZA MAHZAEO| F=1en o2l Table 42| 4XP7| £|X
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