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Mepiinym

H mapoloa OSUTAWHATIK €pyacio TPAYUATEVETAL TN WMETOOKEUN €VOG UTIAPYOVTOG
de€apevomiolou og Aoio Enpou doptiou .

Apxikd adoalpféoape tn Slapnkn dpakth, avoifaupe £va dvolypa Tou otopiou KUTOUG,
T(POEKTEIVOLE EYKAPOLA TNG TIAEUPLKEG SEEQUEVEC KOl TOTTOOETCOUE EKATEPWOEV TOU KUTOUG
Avw TIAEUPLKEG Oe€apleveC. Ma auTtV TNV SLaTopr €AEyXovTal N TOTUKN Kal n SLapnkng
avtoxn, He Pdon tou kavoviopoUg tou IACS, Common structural rules 2006. AnAadn,
eAéyyovtal Ta UTAPXOVTO TIAXN TWV EAOCHUATWY KOL N POTI OVTIOTAONG TWV EVIOXUTLKWY
NG LEONC TOUNG, YLOL TO AV LKAVOTIOLOUV TOUG KOVOVIOHMOUG YLa To VEO TUTIO dopTiou.

Yotepa, urtohoyiletal To VEo BAPOC TNG LETAAAIKNG KOTOOKEUNC, OTIWE QUTO SLapopdwveTOL
LE TLG LETATPOTIEG TIOU €XOUV YIVEL, TOOO OMO TIC EVIOXUOELS TIOU £XOUV TPOKUYEL OGO Kot
and TNV adaipeon otolxeiwv Adyw alAayrg tumou mAoiou (CwANVWOoEeLS, SLAURKNG GPOKTH
KTA.).

o To HETAOKEVAOKEVO oKAdOg urtoAoyilovtal ol €€Ng KATOOTACELS dOpTWONG :
1.Full load departure (S.F.=50FTA3/LT)
2.Full load arrival(S.F.=50FTA3/LT)
3.Full load departure (S.F.=45FTA3/LT)
4.Full load arrival(S.F.=45FTA3/LT)
5.Full load departure homogeneous (S.F.=42.9FTA3/LT)
6.Full load half arrival homogeneous (S.F.=42.9FTA3/LT)
7.Full load arrival homogeneous (S.F.=42.9FTA3/LT)
8.Full load departure(S.F.=40FTA3/LT)
9.Full load arrival(S.F.=40FTA3/LT)
10.Full load departure(S.F.=35FTA3/LT)
11.Full load arrival(S.F.=35FTA3/LT)
12.Ballast departure
13.Ballast arrival

14.Lightship condition

11



Katomiv, umoloyiletol n  emtpenoyevn pomr AOYw HETAKIVNONG OLTNPWV KOTA TOUG
Kavoviopoug SOLAS, International Grain Code 1974, kol CUYKPIVETAL UE TNV TPOYUATIKA YL
kaBe kataotacn ¢poptwong, £tol wote va efaodailetal n evotabela tou mAoiou.

TéNog, umoloyiletatl véog deiktng e€optiopol cUUPWVA PE TO UEYLOTO ETUTPEMOUEVO
BUBLopa (Tmax) kot urtoAoyiletal Tto eAdyLOTO £ppal.

Ta ox€dLa mou €xouv dnpLoupynBel yla TNV eKMOVNonN TNG MopamAvw HEAETNG lval Ta eEAC:
1.2x£610 3A Kavovikog vopéag de€apevomiolou evtog otopiou KUToug ‘GALISSAS’.

2.3x€610 3B Kavovikog vouéag mloiou Enpou doptiou evidg otopiou kUtoug ‘EXPRESS
GALISSAS’.

3. Xxéb6lo 3C Kavovikog vopéag mAoio €npol doptiou ektog otoulou kUtoug ‘EXPRESS
GALISSAS’.

4. 7x£€610 3D Evioyupévog vopéag mhoiou Enpou ¢optiou eviog otopiou kUToug ‘EXPRESS
GALISSAS’.

5. 2x€610 3E Evioyupévog vopéag mAoiou Enpol ¢optiou ekto¢ otopiou kUtoug ‘EXPRESS
GALISSAS'.

6. 2x€d610 3F Iteyavn ¢ppaktr) mAoiou Enpol doptiou ‘EXPRESS GALISSAS'.

7.2x€610 Tevikng Statagnc (General arrangement).

8.2x€810 XwpntikotnTag KUTWV Kot Sefapevwv (Capacity plan).

12
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Elcaywyn

JKOMOC TNG mapoloog SUTAWUATIKAG epyaciag €lval n UETOOKEUR TOU UTIAPXOVTOC
deapevomloiou ‘GALISSAS’ oe mAoio &npol doptiou, unmd tn véa ovopacia ‘EXPRESS
GALISSAS'.

H npooéyylon pag adopd tn HeAETn AVTOXNC (TOTILKNAG Kal SLAUAKOUG), TOV UTIOAOYLOUO ToU
véou Bapoug tng LETOAALKAG Kataokeung (véo lightweight), tn pehétn EuotaBelog (Stability
booklet), Tnv edappoyn Tou KavoviopoU EMTpenoueVnG pomnG AOyw UETAKIVNONG OLTNpWY
(Allowable Heeling Moment), Tov umoAoylopd Tou véou deiktn eCaptiopol (equipment
number) kol Tou eAdxlotou £ppatog (minimum ballast) oto petaokevaopévo miolo.

To evlladépov TOU TapaTNPEiTal To TeEAsuTOla XPOVIL YLOL TIG UETOOKEUEC — TWV
deapevomlowwy (tankers ) oe mloia Enpou doptiouv (bulk carriers) odpeidetal kKupiwg oTig

£€NG TTAPAUETPOUC :

e Avamtuén aywywv petadopdg  metpelaiou pe amotélecpo tn Helwon TG
HeTadopag Tou péow Twv Badacoiwv odwv,

e Al¢&non tou vaulou petadopdg ortnpwy xudny,

e Amaitnon  kavoviopwv  (MARPOL 73/78 ANNEX 1) avtkatdotacng Twv
Se€apevomhoiwv povou kutoug (single hull tankers) pe dutAol kUtoug (double hull
tankers), peta to 2010 .

Ol umtohoylopol Tng mopovoag epyaciog Baciotnkav oTouc Kavoviopoug tou IACS, Common
structural rules 2006, yla tov umoAoylopd tng Avtoxng, IMO, Resolution A.749, ywa Tov
uTtoAoyLopo TG evotdBelag kat SOLAS, International Grain Code, 1974, yia ToV UTTOAOYLOUO
NG EMTPEMOUEVNC POTIAC ATIO TN KETOKIVNON ZITNPWV.

Ta kedpdAata TnG mopoloag SUTAWUATIKAG epyaciag Stapopdwvovtal we EAG:

Kedahato 1: Mapouaotdletol n mopeia epyaciag umoloylopol TG UETOOKEUNG MAolou amd
Se€apevomolo oe hoio Enpou doprtiou.

Kedahalo 2: Baolkd oTolyela TOU UTTAPXOVTOG KOl TOU LETOLOKEUACKEVOU TIAOLOU.

Kedahato 3: Mehétn AvTox ¢ LETOOKEUAOUEVOU TTAOIOU

Kedahato 4: O utoAoyLOUOG TOU VEOU BAPOUG UETOAALKNG KOATOOKEUNG

Kedahalo 5: Mehétn Euotdbelag petaokeuaoEvVou mAoiou

Kedahato 6: Epappoyn tou kavoviopoU Emitpenduevng pomrng Adyw UETAKIVRONG OLTthpwv
(Allowable Heeling Moment) kot UTTOAOYLOMOG TIPOYUATIKAG porn¢ Adyw peTakivnong
oLTnpWVv.

Kedahato 7: Yiohoylopog deiktn e€aptiopol

Kedahalo 8: YmoAoylopOG TOU EAAXLOTOU £PUATOG.
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Téhog ota Noapaptiuata nopouctalovtol avoAUTIKA UTIOAOYLOUOL TNG pomn¢ avtiotaong
Kol oL Kavoviopol Emitpenopevng pomng Adyw Hetakivnong ottnpwv (Allowable Heeling
Moment) .

H napovoa Suthwpatikn epyocia cupneptAappavel ta e€ng oxédla:

1.2x£610 3A Kavovikog vopéag de€apevomAolou evtog otopiou kKUToug ‘GALISSAS’.

2. Zx€610 3B Kavovikog vopéag mhoiou Enpol poptiou evtog otopiou kiToug ‘EXPRESS
GALISSAS’.

3. Zx£610 3C Kavovikog vopéag rAoio €npol doptiou ektdg otopiou kUToug ‘EXPRESS
GALISSAS’.

4. 3x£610 3D Evioyupévog vopéag mhoilou Enpou doptiou evtog otopiou kUToug ‘EXPRESS
GALISSAS'.

5. 2x€d10 3E Evioyupévog vopéag mAoiou Enpou doptiou ekTdG oTopiou KUToug ‘EXPRESS
GALISSAS'.

6. 2x€d610 3F Iteyavn ¢ppaktr) mAoiou Enpol doptiou ‘EXPRESS GALISSAS'.

7.2x€610 Tevikng Statagnc (General arrangement).

8.2x€810 Xwpntikotntag Se€apevwv Kal kutwv (Capacity plan).

16



[KEDANAIO 1°]

MNMOPEIA EPTAZIAZ YITOAOTIZMOY
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Ke@aiaro 1°IIOPEIA EPTAXIAX

ITIOPEIA EPITAXIAX

MPOMEAETH

ANTOXH

ZY¥TKPIZH ANTOXHZ

ErKAPXIAY TOMHZX
a)Ymdapxovrtog
TAoiov
b)uTto peA£Tn MAOioUL

EAEMXOZ NAXOYZ
EAAZMATQON
YMNAPXOYZIAZ
AIATOMHEZI ME
BAXH TOYZ CSR.

YMOAOINzIMox
NEOY BAPOYZ
METAANAAIKHEZ
KATAZKEYHZ

EYZTAOEIA

YMNOAOTIZMOZ
a)ENITPEMNOMENH POMH
AOTQ METAKINHIHZ
ZITHPOQN
b)NPATMATIKH POIMH
NOTQOQ METAKINHZIHZ
ZITHPON

YMNOAOTIZMOXx
NEAZ POMNMHZ
ANTIZTAZHZ MNOY
NA KAAYTITEI TIZ
AMAITHZEIZ TON
CSR.

a)Wst +- steel
b)wot
c)Wm (BWm=0)

ZXEAIA MEZHZ
TOMHZ:

1. KANONIKOZ
NOMEAZ
(MPOMEAETHZX)
2. KANONIKOXZ
NOMEAZ
3.KANONIKOZ
NOMEAZ EKTOZ
ITOMIOY KYTOYZ
4. ENIZXYMENOZXZ
NOMEAZ
S.ENIZXYMENOZ
NOMEAZ EKTOZ
ZTOMIOY KYTOYZ
6.ZTETANH
DPAKTH

YMNOAOTIZMOZ
KATAZTAZEQN
DOPTOQEHZ (DEP/ARR)
1.SF=35FT"3/LT

2. SF=40FT~3/LT
3.SF=42.9FT"3/LT

4. SF=45FT"3/LT

5. SF=50FT"3/LT

6. BALLAST CONDITION
7.LIGHTSHIP
CONDITION

YMNOAOTIZMOZ
EMITPENOMENHZX
KAI MPATMATIKHZ
POIMHZ AOIQ2
METAKINHZHZ
ZITHPON

ZXEAIA:
GA
CAPACITY PLAN

YMOAOTIZMOZ
ALLOWABLE
HEELING MOMENT
Exkrtovnon
TIPOYPAHUHUATOG CE
vAwooa fortran ywa
TWYV UTIOAOYLOHO TOU
Allowable

Heeling moment.

YMOAOMNzZMOZ
NEOY AEIKTH
EZAPTIZMOY
KAI

EAAXIZTOY
EPMATOX

19

YMNOAOTNIZMOZ
MPATMATIKHZ
POMHZ AOIQ
METAKINHZHZ
ZITHPQON
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[KEDANAIO 2°]

KYPIEZ AIAZTAZEIZ AEEAMENONAOIOY MNAOIQY ‘ GALISSAS’ /METAZKEYAZTMENOY NAOIOY
ZHPOY OOPTIOY ‘EXPRESS GALISSAS’

21
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Ke@alaio 2°

MNivakac 2.1.
MAIN PARTICULARS
AEZAMENONAOIO 'GALISSAS'
o | SHIP NAME GALISSAS
g OWNER NAME BENELUX OVERSEAS INC.
é KIND OF SHIP OIL/CHEMICAL TANKER
& | CLASSIFICATION ABS
Z | FLAG PANAMA
= PORT OF REGISTRY PANAMA
LENGTH L.O.A. 183.094 | M
LENGTH L.B.P. 174.000 | M
BREADTH MLD 32.200 | M
| DEPTH MLD 19.100 | M
S | DRAFT F.L.D. 11.000 | M
% DRAFT SCANTLING 13.075 | M
% BLOCK COEFFICIENT SCANTLING 0.811
FULL LOAD DISPLACEMENT F.L.D. 50346.234 | TON
FULL LOAD DISPLACEMENT SCANTLING 60971.920 | TON
LIGHTWEIGHT 10914.063 | TON
DEADWEIGHT SCANTLING 50057.857 | TON
w | MAKER MAN B&W
% MODEL 6550MC-C
Z | MCR. 12900 BHP X127.0RPM
= N.C.R. 10965 BHPX120.3RPM
- 4 BLANED SOLID,
& | TYPE
m AEROFOIL SECTION KEYLESS FIXED
S PITCHTYPE
[a W
DIAMETER 6.000 | M

23
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MAIN PARTICULARS
METASKEYASMENO MAOIOY ZHPOY ®OPTIOY 'EXPRESS GALISSAS'
o | SHIP NAME EXPRESS GALISSAS
%‘ OWNER NAME BENELUX OVERSEAS INC.
E KIND OF SHIP BULK CARRIER
= | CLASSIFICATION ABS
Z | FLaG PANAMA
= | PORT OF REGISTRY PANAMA
LENGTH L.O.A. 183.094 | M
LENGTH L.B.P. 174.000 | M
., | BREADTH MLD 32.200 | M
& | DEPTH MLD 19.100 | M
2 | DRAFT F.L.D. 13.075 | M
% DRAFT SCANTLING 13.075 | M
BLOCK COEFFICIENT SCANTLING 0.811
FULL LOAD DISPLACEMENT F.L.D. 60971.920 | TON
FULL LOAD DISPLACEMENT SCANTLING 60971.920 | TON
LIGHTWEIGHT 10879.868 | TON
DEADWEIGHT SCANTLING 50092.052 | TON
w | MAKER MAN B&W
% MODEL 6550MC-C
Z | MCR 12900 BHP X127.0RPM
> N.C.R. 10965 BHPX120.3RPM
. 4 BLANED SOLID,
W | TYPE
= AEROFOIL SECTION KEYLESS FIXED
é PITCHTYPE
[a W
DIAMETER 6.000 | M
MNivakac 2.2.




[KEANAAIO 3°]

MEAETH ANTOXHZ METAZKEYALIMENOY NAOIOY ‘EXPRESS GALISSAS’
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Ke@aAaro 3¢ MEAETH ANTOXHX
METAXKEYAXMENOY IIAOIOY ‘EXPRESS GALISSAS’

A
Ewcaywyn
21O MOPOV KEPAAALO TTAPOUCLALETAL N LEAETN AVTOXNG TOU LETACKEUAOUEVOU TTAOIOU
‘EXPRESS GALISSAS'. H peAétn mepthapBavel U0 TURHATA, AUTO TN TOTLKAG QVIOXAC Kol
QUTO TNG SLAPNKOUC aVTOXKG TOU LETACKEUAOUEVOU TTAOLOU, N omola Baciletal ota
MPOTUTA TWV Kavoviopwy tou IACS, Common Structural Rules for Bulk carriers January 2006
[CSRO6].

210 MPWTO TUAUA €EETAIOVE TNV TOTILKI AVTOXH] TWV UTIAPXOVIWY EAQCUATWY Kol
EVIOXUTIKWY TNC LEONG TOUNG, £TOL OTIWC aUTH KaBopileTal amd eCWTEPLKES Kl EEWTEPLKES
TUETELG. TKOTIOG TNG TOPATIAVW HEAETNG ival va tpoPAsdBolv Tuxov aoto)leg Kal va
gVIoXUBOULV Ta TUAUATA TO OTtola AGTOXOUV.

210 S£UTEPO TUAMA HEAETALE TN SLapnKn avtoxn, Onwc auth StapopdwveTal LETA TO
QVOLYHO TWV OVOLYHATWY KUTWV, KaBw¢ n adaipeon TUNUATWY TOU KOTAOTPWHOTOC £XEL WG
QmoTEAECUA TN Helwaon TNG pomn¢ avtiotaong (section modulus, Z).H ponr avtiotaong mou
Ba mpokUPEL HETA TIG AmapAiTNTEG LeTATPOMEG Oa emavefetooTel e fdon Toug
Kovoviopoug [CSRO6].

Ma tnv MANPOTNTA TNG LEAETNG ekTtovhBNKav £EL oXESLA LEONC TOUNAC.
AuTta napouoialovtal we g€Nc:
1.2x€610 3A Kavovikog vopéag de€apevormoiou evtog otopiou KUToug ‘GALISSAS’.

2. Yx£610 3B Kavovikog vopéag rmhoiou €npol dpoptiou evtog otopiou kUToug ‘EXPRESS
GALISSAS'.

3. Zx€610 3C Kavovikog vopéag mAoiou Enpol dpopTtiou ektdg otopiou kUToug ‘EXPRESS
GALISSAS'.

4. Yx£610 3D Evioyupévog vopéog mhoiou Enpoul doptiou evtog otopiou kUToug ‘EXPRESS
GALISSAS'.

5. Zx€610 3E Evioxupévog vopéag mAolou Enpol doptiou ektdG otopiou kUToug ‘EXPRESS
GALISSAS'.

6. 2x£610 3F Iteyavn ¢ppaxtn mAoiou Enpol poptiou ‘EXPRESS GALISSAS'.

Inuelwon: ITa meploodTePA LeYEDN ou avadEpovtal oTo mapov kedpdaAato BplokeTal ot
napévBeon n akpLPrc avadopd Toug péoa oToug KavoviopoUG[CSRO6].Ta urtdAouta
avap£povTal 0TOUC OpLOHOUC TOU Ttapdvtog kedalaiou.
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Oplopot

Zzor=pOTN avtiotaong oo Tov nubuéva, section modulus
Z10p=POTT AVTLOTAONG A0 TO KATACTpWUA, section modulus
l,,=pomf} adpdvelag

Ngor=amootacn oud£tepou afova amd Tov mubuéva

N+1op= amootaon oudEtepou Gfova amo TO KOTACTPWO

Z. min=net required section modulus is not to be less than the value obtained, in m?

ZrlM|N=O.9'C'L2.B'(C +O.7)'k'1076
° CH.5,SEC.1P.12

Z=net required section modulus within 0.4 amidships is not to be less than the value obtained,

inm®

M +M

SW A%

Z=———M .10 -3
o CH.5,SEC.1,P.11

1,ALL

C=wave parameter, taken equal to:

300-L*°
c= 10,75 (—— )-=9.336 ytoa 90m<L<300m
100

( CH.1,SEC.4,P.4

K=material factor

K=235/ Rey =1.0 yla Rey=235 N/mm?
CH.3,SEC.1,P.4

Cp=0.811

L=174.00m

B=32.20m

TLC=TMAX=13-O75 m
fo=coefficient corresponding to the probability level, taken equal to :

f,=1.0 for strength assessments corresponding to the probability level of 10

f,=0.5 for strength assessments corresponding to the probability level of 10*

CHA4,SEC.2P4

Fu=distribution factor
Fu=1.0 ylo 0.4L<x<0.65L

28



CHA4,SEC.3,P.11

o1 a L =Allowable normal stress ,in N/mm?, obtained from the following formula:
61.AL.=190/k=190N/mm? Yo 0.3<x/L<0.7

CH.5,SEC.1,P.11
Hgp=0y0¢ dumubpuevou
bhatch =MAATOC KUTOUG(hatch).
Ihateh=HAKOG KUTOUG(hatch).
hhaten=U00¢ kUTOUC (hatch).
w=nAQTto¢ MAeUpLKwWY de€apevwy (wing tanks).
lcargo=OUVOALKO KOG KUTWV.
bsi¢e =aMOOTACN QMO TNV TAEUPA TOU KUTOUG PEXPL TO EEWTEPLKO TTAEUPLKO EAaOAL.

Definition of load cases

Load caze H | H F1l | R Rl Rl PL | P2
oW e = e -
Baam Beam
Headi Head Follow
sading y o (Por: weather side) (Port: weather side)
I r a N I r &l i
Max. Bending Max. B._nd_.mg Max. Poll Max Ext. Pressurs
Mloment Moment
Effact
Sagging | Hogging | Sagging | Hogging =) - +) -

CH.4,SEC.4,P.15
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3.1 lapovoiaon mpoBANHATOC
3.1.1 NepiAnyn npofAnpatog

H petookeun tou untdpyovrog ds€apevornhotou (oil/chemical tanker) og mhoio Enpou
doprtiou(bulk carrier) mapouolalel ta €€nG MPoPARUATA AVTOXAG:

e AIAMHKHZ ANTOXH : Meiwon tng pomng avtiotaong (section modulus,Z) Adyw
OVOLYLATWY KUTWV,

z=-"2
N

e TOMIKH ANTOXH: Tomikécg aotoyieg Aoyw allayrg tumou doptiou,

oUpPwWVA HE TOUG KavoviopoUg tou IACS, Common Structural Rules ywa bulk
carriers, January 2006[CSR06].

3.1.2.AlapuKNG OVTOXT)

3.1.2.1. Pom) avtictaong vtapyxovtog defapevomiolov (oil/chemical
tanker) ‘GALISSAS’

To umapyov Se€apevomholo ‘GALISSAS’ €xel eAdXLOTn POTIH AVTIOTOONG OTO KATACTPWHA
Z2,:=200m°.

3.1.2.2.YTIoA0YLo 146 KaOapr)¢ amattoUpevn g poms avtiotaong ( Z:) yw
UETACKEVAOUEVO TIAOLOV ENpoY @opTiov.

YroAoyiZovtag tnv anattoVevn pomr avtiotaong, Ziequired, ATO TOUG [CSRO6] yLa TO
HETAOKEVOOEVO TIAOLO ENpoU dopTiou ‘GALISSAS EXPRESS’, €xoupe Ta €€NG:

2-max(0.9-C-L?>B-(C +0.7)-k-10 ¢ ,MWEMW ;55
B
61 JALL
(CH.5,SEC.1,P.12)
Zr,N"N=O.9'C'L2.B'(C +0.7)'k'1076
° (1.1) (CH.5,SEC.1,P.12)
Cs=0.811 (1.1)
L=174.00(1.1)
B=32.20(1.1)
1.5
C= 10,75-( 300-L )-=9.336 (1.1) yla 90m<L<300m
( (CH.1,SEC.4,P.4)
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K=1.0 (1.1)

yla Rey=235 N/mm?
(CH.3,SEC.1,P.4)

09-C-L*B-(C +0.7)-k-10°° =
Zr,MlN= B

0.9-9.336-174.00 > -32.20-(0.811+0.7) =

Z =12.377m?

r ,MIN

M +M

Z= Sw wv 10 -2

O
1,ALL

M,,,= 1000963.350 KN*m (1.1)
Muy(hogging)=190*Fy,*f,CL’T cC510°=569454.952 KN*m(1.1)

C(1.1)

L(1.1)

Ca(1.1)

T.c=13.075 m (1.1)
f=1.0 (1.1)

Fv=1.0 (1.1)

GlyALL=190/k=190N/mm2

(CH.5,SEC.1,P.11)

(CH.5,SEC.1,P.11)

(CH.4,SEC.2,P.4)
vyl 0.4L<x<0.65L

(CH.4,SEC.3,P.11)
vy 0.3<x/L<0.7
(CH.5,SEC.1,P.11)

z-= ﬁ 40 ® _ 1000963.350 +569454.952

o 190

1,ALL

ZrequiredzmaX( 12377 , 8265) =

32

10°° =

Z =8265m°

r

Z =12377Tm?
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3.1.2.3.YTIoAoyLoHdG TTpay ATk G Kabapr)c pom¢ avtiotaotc (actual net
section modulus, Z,ctua) YL TO HETAOKEVAGUEVO TTAOLO ENPOV @opTiov
‘EXPRESS GALISSAS'.

210 Kedpalawo 3.3. yivetal o akplBAG UTTOAOYLOUOG TNG TIPOYHATIKAG KABapRg pOTtAC
avToTaoNnG, Zactual-

Y€ 0UTO To onpelo amAd avadEpetal OTL MEPLUEVOUUE LElWON TNG Zyctual, ADOU T HEYAAQL
OVOLlyHOTO KATA HNKOC TOU KATAOTPWHOTOC 01ou Ba avolyBouv ta avolypoto Twy KUTWVY,
Ba petwoouyv tn pormr adpdvetog |y, Kot Bo PETATOMIOOUV TTPOG TaL KATW TOV OUSETEPO
aéova, N.

3.1.3.Tormwkn avtoxn

JTOXO0G £lval vaL LNV €XOUME KOO TOTILKA a.oTo)iot AOyw Tou véou tuTou doptiou .
Mo to Adyo autod eAéyyovral :
e  OAa ta mayxn(t) EAaOHATWY TNC UTIAPXOUCAC UECNG TOUNG TOU
‘GALISSAS’ (AapBavetat umtdPn to GRAB NOTATION)
e 1 pomr avtiotaong ( Z) eVIoYUTIKWY TNG UTIAPXOUCAC LECNG TOUNG Tou ‘GALISSAS’
yla amAo vopéa (ordinary section), evioxupévo voua (web section) kot oteyovi dpoakth
(bulkhead section),

oTn oLVEXELD UTtoAoyilovTal TdXn Kol EVICXUTLKA yLd
e otoua kutwv (hatch coamings)
e kamakia (hatch covers)
® TIPOOONKEC EVIOXUUEVWV EAACUATWY OTLG YWVIEG TOU oTopiou Kat oto eninedo tou
KATAOTPWHATOG ( insert plates)

amno [CSRO6] (CH.4,SEC.2)
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3.2.'EA£YX0G TOTILKTG AVTOXT|C

3.2.1.EmoKOMLoN KOVOVLOLWV

O £€Aey)0G TNE TOTIKNG avToXNG yiveTal katd [CSRO6] kat akoAouBeital n e€nc Stadikaoia:

YrioAoylopog
TIUECEWVY KATA KOG
™¢ SLaTOUNG .

EZQTEPIKES MIESEIS
(EXTERNAL
PRESSURES)

(CH.4,SEC.5,P.18)

ESQTEPIKES MIESEIZ
(INTERNAL
PRESSURES)

(CH.4,SEC.6,P.30)

3.2.1.1.Kavoviopol yia Thv TOTIK avToxi)

YroAoylopol MEcEwV Tou
aokouvtal o€ KaBe MAeupd
TOU €AACLOTOG.

Eite EXTERNAL PRESSURES
(CH.4,SEC.5,P.18)
i INTERNAL PRESSURES

(CH.4,SEC.6,P.30)

YToAoyLopog

KoL EVLO'XUTLK(bV .
PLATING
(CH.6,SEC.1)
STIFFENERS

(CH.6,SEC.2)

TLAXOUG EAOCUATWV

(corrosion
addition) .

CORROSION
ADDITIONS

MpooBnkn maxoug
Aoyw SLaBpwaong

YroAoylopog
TeEAKOU TtAXOUC

NET SCANTLING
APPROACH

(CH.3,SEC.2,P.15)

JUyKplon Twv
TUECEWV KoL
gmAoyn Twv
HeyoAUTEPWY -
TILWV.

35

YToAOyLOPOG TLAXOoUG
elaopdtwy pe Baon
TG TULEDELG , ETUAOYN
TWV HeYOAAUTEPWY
Kol opadomnoinon
TUECEWV YLO TN
dnuoupyla Iwvwy
eAaopATWY, WOTE va
e€aodpahiotein
OUVEXELX TNG
KOTAOKEUNC.

(CH.6,SEC.1)

YroAoylopoc
porig
avtiotoong
EVIOYUTIKWV UE
Baon Tig
HEYOAUTEPEC
TUEOELG KOL
opadomnoinon
TIUWV WOTE va
efaodallotein
OUVEXELA TNG
KOTAOKEUNG.
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3.2.1.2.Kavoviopol ywx tn StaBpwon

MPOKeLEVOU VA UTTOAOYLOOUE TN POTIA AVTLOTOONG , Z, TIPEMEL TTPWTA VO UTTOAOYIOOUE TO
KoBapO amALTOUPEVO TLAXOG EAACUOTOG, thet required, TO OTIOLO OpileTaL WG N Stadopd tou
OUVOALKOU QTTAULTOULEVOU TLAXOUG, tgross_required; HELOV TO TPOGOETO Mdxog Adyw SidBpwong,
AtoL:

toet_required = Ygross_required ~te (CH.3,SEC.2,P.15)
omnou:
t.=mpdoBeto maxog Adyw SLaBpwong ( corrosion addition)
tgross_required=OUVOALKO TtAX0G €AdoMATOG
INPEiwoN: TO thet requireddTPOYYUAOTIOLETALOTO 0.5 mm.
O umoAoyLopog Tou t. yivetal gite amo tov Tumo:
e t=Roundupgs(te+tc)+treserve (CH.3,SEC.3,P.18)

oTav £X0oUlE 2 TtepLOXEC SLaBpwaong

e t=Roundupgs(2t. )+t eserve (CH.3,SEC.3,P.18)
otav £xoupe 1 meployn dLaPfpwong
treserve=0.5mm (n poPAenOpEeVn Helwaon Taxoug ota 2.5 xpovia)

(CH.13,SEC.2,P.4)

Mapakdtw Sivetal o Tivakog Ue TL TIHEG TPOaBeTou mdxoug Aoyw SLaBpwaonc (corrosion
addition ) oe Stadopec neploxeg tng péong toung (CH.3,SEC.3,P.19), evw ota ZXEAIA 2B, 2C,
napoucLaovtal oL TLUESG TpOoBeTou Taxoug Adyw SLaBpwong (corrosion additions) yia t
pEan toun tou ‘EXPRESS GALISSAS'.
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Nivakog 3.1

Corrosion addition on one side of structural membears

Corrosion addition, i~ or i

spaces, pulup [O0ms, Steering spaces, aic.

Compartment in mm
Tvpe Stractural member BC-A or BC-B
ships with Oither
L=150m
Face plate of t":]ffﬁ Jm below the wop of 10
) primary members _
Ballast water Elsewhers 1.3
tank Within 3 m below the top of 17
Orther members tak ' '
Elsewhers 12
Upper part ™ 24 1.0
Transverss Lower stool sloping and mop 53 1 6
bulkhead plats - -
Cither parts R 1.5
Upper part '
Webs and flanges of the upper 1.8 1.0
Dirv bulk caren end brackets of side frames of
kold ™ her memhers singzle side bulk EE.‘J‘_I.EI.’S
Webs and flanges of lower
brackess of side frames of single 212 1.2
side ulk carriars
Cither parts 240 1.2
Zloped plating of | Coativuous wooden ceiling 20 1.2
hopper tank, inner [ - - =
battom plating o contimmions wooden catling 3 24
Exposed to Horizontal member and weather deck ™ 1.7
ammiosphere *on horizoneal member 1.0
Exposad to sea water 1.0
Fuel ofl tanks and nbricating odl tanks ™' 0.7
Fresh watar tanks 07
. o Spaces not normally accessed, & g access only -
Void spaces ; . - - R u
thronagh boled manbolas openings, pipe manels, etc.
L _ Internal of deck bonses, machimery spacas, stores _
Diry spaces 0.5

Cither compariments than above

IMotes

ballast.

0.7 o

-
]

IC

tank.

o
o

(17 Diry bulk cargo bold incledes holds, mwrended for the carmage of dry ulk cargoes, which may camy water
2y The comosion addinon of a plating berween water ballast and heatad final oil tanks is to be moreased by

(3 This is not 1o be applied fo stecnoal members of inner bomom and locared below inner bomom.

4 Upper part of the cargo bolds cooresponds 1o an area above the conpection bemween the top side and the
maeer bnall or side shell. If thare is no top side, the uppser part comesponds o the upper one third of the
cargo bold keighi.
Horzoptal member means a mermber making an anzle up o 207 as regard as 3 horizowtzl lins,

The comosion addinon on the outer sheall planng in way of pipe unnel iz o be considered as water ballas:

Charer side shell betwesan normal ballasy dranght avd scantling dranght is o be increased by 0.5 mm
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3.2.2.YNOAOYLOHOG TOTULKIA G OLVTOXAG

3.2.2.1.YTIOAOYLO GG TOTILKNG AVTOXT)G GTO EEWTEPLKO MAEVPLKO EAXC LA
(side shell)

MEPIOXH 1 J 4

@

11

MEPIOXH 2 *
™~

1111 1 1 1

6 15 14 13 12 1 10 3 8 7 6 5 4 3 2 1 0
| S A N A A A A N A R N A

L 1o Le

El
T o O i

1B 17 16 15 14 13 12 1 1 9 8 7 6 5 4 3 2 1 0

Jxebio 3.1 (5xébio 3C)

e [opeia epyacioc urtoAoylopou yio eEwTepLkO MAsUPKO ENacpa (side shell)

e EZQTEPIKO NAEYPIKO EAAZMA (SIDE SHELL)

1.Mpaypatonoleitat UTTOAOYLOMOC TILEGEWV KaB'Uog Tou Koilou (D=19.1m)
0TO €EWTEPLKO TIAEUPLKO EACILO TTOU OLOKOUVTAL TOCO Ao TN UEPLA TNG
BaAaooag 600 amod TN HEPLA TWV TAEUPLKWV SeEAEVWY, VLA TOV UTTOAOYLOMO
TOU TIAXOUG TOU EWTEPLKOU TIAEUPLKOU eAdopatoc. ETol €xoupe:
®  YroAoylopo uSpooTaTIKWY Kol USPOSUVOLLKWY TILECEWVY TIOU
aokouvtal ano tn 8dAaocoa, pe peuoto Bakacolvo vepod kab'uog Tou
e€wteplkol MAgUPLKOU eAAaopatog, yla 0<z<D=19.1m, pe frpa 0.1m.
e YmoAoylopd udpooTATIKWY Kal USPOSUVAULIKWYV TILEGEWV TIOU
aokoUVTaL oo TI¢ MAeUPLKEC de€apevég (wing tanks), pe peuotd
BaAooowvo vepod kaB' U og Tou e€WTEPLKOU TTAEUPLKOU EAACLOTOC, YLa
0<z<D=19.1m, pe BApa 0.1m.

39



2.JUyKpivou e To ABpolopa TwV USPOCTATIKWY KL USPOSUVAULKWY TILECEWV
o€ KABe meplmtwon Kal EMAEYOULE TO ABPOLOUA TWV LEYAAUTEPWY TILECEWY avVA
nieploxn. Etol dnuioupyolvral SU0 meEPLOXEC:

e [eploxn 1: Na 0<z<Tmax (BUBLOKA oTN Ypappn dopTwong)
HeyaAUTEPEG TILEDELG epdavilovtal ano Tn BdAacoa, adol otnv
TLEPLITWON TIOU £XOULE TILECELG KOL OTTO TLG TTAEUPIKEC e eVEC,
SnUloupyouvTaL QVTIPPOTIEC TILECELG LE OTMOTEAECHA TN HELWON TNG
OUVOALKAG Ttieonc.

e T[eploxn 2: Na Tmax<z<D peyalUtepeg niéoelg epdavidovral ano
TIC MAEUPIKEG Setapeveg (wing tanks), aadpoU o tn LePLA TLG
Bahacoag £xw UOVO TIG TILECELG ATIO TOV ATHOODALPLIKO aEpa.

3.Mapouciacn aMoTEAECUATWY OTOUG MOPOKATW TIVAKEG :

Mivakag 3.2:YIoAOYLoHOG KaBapwy Taxwyv EAacpatwy, Kaboapng pomng avtiotaong
EVIOXUTIKWYV TOU €€WTEPLKOU MAEUPLKOU EAACHATOC KAl TIPOCHETWY moywv dLaBpwong
QVTLOTOLXQ, YLO TILECELG TIOU a.oKoUvTaL oo T 6dAacoa yla 0<z<Tmax.

Mivakag 3.3:YrmoAoylopog kabapwy maxwyv EAAcUATwy, Kabapng pomng aviiotaong
EVIOXUTIKWYV TOU €€WTEPLKOU MAEUPLKOU EAACHATOC KAl TIPOCHETWY moywv dLaBpwong
QVTLOTOLXQ, YLO TILECELG TIOU 0LOKOUVTOL OO TLG TAEUPLKEG Se€aeveg yia Tmax <z< D.

40



Noapouoiaon MWVAKWY :

7tn 1" ZTAAN éxoupe to VLPOC Tou EEWTEPIKOU EAAOUATOG, TTIOU EKTELVETAL ATTO TO
Baowo emninedo péxpL o koiho, 0<z<D, pe BRua 0.5 .

7tn 2" kat 3" ZTAAN £XOULE TIC USPOOTATIKEG TUECELG OTIWE QUTEC UTIOAOYIlovTaL HE
Baon Toug KavovIoUoUG[CSRO6].

3tn 4", 5",6" kot 7" 2THAN €XOUHE TG USPOBUVOULKEG TUECELG OTIWG AUTEC
uroAoyilovtal yla 4 Katootaoels G¢opTwong e BACN TOUG KAVOVLOUOUG[CSRO6].(OL
KoTtootaoelg poptwong avap£povial 6Toug 0pLoHoUG).

2tn 8", 9",10" ka 11" 3tAN €xoupe To dBpoLoHA TWV USPOCTATIKWY Kot
USPOBUVAULKWY TILECEWV.

2tn 12", 13",14" kaw 15" ZTAAN €XOUE TOV UTIOAOYLOO TOU TIAXOUC TwV EAACHATWV(t)
£TOL OTIWC TIPOKUTITOUV OO TN oX€on Tou SIVETAL Ao TOUG KAVOVIOHOUG[CSRO6].

2tn 16" 2tfAn éxoupe Tov UTOAOYLOMO TN KABaPH S POTIC AVTLOTAONE TWV
EVIOYXUTIKWV(W) £TOL OTWE TIPOKUTITOUV OO T oX€on Tou SIVETAL Ao Toug
KOVOVIOHOUG[CSRO6].

2tn 17" 2tAn éxoupe Tov UTOAOYLOMO TNG T AVELAC SLATINONG TWV EVIOXUTLIKWV
(Ash) €TOL OTIWG TIPOKUTITEL AT TN OXE0N TTOU SIVETOL OO TOUG KAVOVLOMOUG[CSRO6].

2tn 18", 19" ZtAAN £€xou e Tov UTIOAOYLOWO Tou TiPOGBeToU Tdxoug Adyw StdBpwonc
Tou eAdopatog (corrosion addition) yla tn pepLa TG BAAQCOAC KOL YL TN LEPLA TWV
mAeuplkwy defapevwy avtiotolya, £ToL OTwE SLapopdwveTaL amnod TIG TEPLOXES TTOU
oplleL 0 KOVOVIOUOG [CSRO6].

3tn 20" 3TtAAN €OUpE TOV UTIOAOYLOWO TOU CUVOAIKOU Ttdoug Adyw StdBpwaong Tou
e\aopatog (corrosion addition), £ToL OMWG MPOKUMTEL Ao TN OXECN OV SlveTal amo
TOUC KOVOVLOUOUG[CSRO6].

2tn 21" ZtAn éxoupe Tov untoAoyLopd Tou TPOcBeToU TdxouE AOYw SLdBpwong Tou
EVIOYUTLKOU (corrosion addition), £ToL OTWG MPOKUTTEL o T ox€on mou Sivetal
Qo TOUG KOWVOVLOUOUG[CSRO6].

2tn 22" ZTAAN €xoupe Tov uTtoAoyLopd Tou GUVOALKOU Ttdxouc Adyw StdBpwong Tou
EVIOXUTIKOU (corrosion addition), £tol OMw¢ MPOKUTITEL amo tn oxéon nou Sivetal
Qo TOUG KOWVOVLOUOUG[CSRO6].

2tn 23" 2tAn éxoupe tov untoAoyLopd tou Kabapol Tdxoug Tou EAACHATOC, OTIWE
aUTO SlapopdwveTal and Tn HEYLOTN TN TTOU TtapoucLaleTal ava nmeploxn. Ot
TIEPLOXEC AUTEC OploTNKAV ATO TLG TIEPLOXEG TOU EEWTEPLKOU EAACUATOC TNG
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UTTAPXOUCOG LEONC TOUNC, £TOL WOTE va gival ePIKTA N CUYKPLON TWV
TIPOBAETMOUEVWV TIOXWV EVICXUTIKWY OO TOUG KOVOVLIOHOUG[CSRO6] e Ta uTtapXovTa.

3tn 24" 3TAAN €XOUUE TOV UTIOAOYLOWO TNG POTIHG OVTIOTAONC TOU EVIOXUTIKOU, OTIWE
QUTO SLapoPdWVETAL ATIO TN KEYLOTN TLUA TIOU apouataletal ava neployr. Ot
TIEPLOXEC AUTEC OploTNKAV ATO TIC TIEPLOXEC TWV EVIOYXUTIKWY OTO EEWTEPLKO EAAOUA
TNG UTIAPXOUOOG PECNG TOUNG, £TOL WOTE va elval EDLKTA N cUYKPLON TWV
TPOBAEMOUEVWVY POTIWV OVTIOTACNG ATO TOUG KAVOVLOOUG[CSRO6] UE TWV
UTIOPXOVTWV.

Inueiwon: Metd amnd kabe nivaka akoAouBel Alota pe OAa Ta OTOLKELA TTOU €XOUV
XPNOLLOTOLNOEL yLa TOUG UTTOAOYLOOUG TOU Ttivaka. TOCO OTOUG TIVAKEC, OG0 KOl OTN
Alota otolyeiwv ou akoAouBel umtapyel avadopd avTioToLo OTOUG
KOVOVLOUOUG[CSRO6].
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Nivakag 3.2*

CH.4,5EC.5,P.18

CH.4,SEC.5,P.18

2<=T¢ 25T e H1 H2 F1 F2 H1 H2 F1 F2
p*g*(Tic-2) 0 -kikpPue KikoPre “PHr PHr
0 131.472 61.363 -61.363 -61.363 61.363 192.835 70.110 70.110 192.835
0.5 126.445 62.536 -62.536 -62.536 62.536 188.981 63.909 63.909 188.981
1 121.417 63.709 -63.709 -63.709 63.709 185.127 57.708 57.708 185.127
1.5 116.390 64.883 -64.883 -64.883 64.883 181.272 51.507 51.507 181.272
2 111.362 66.056 -66.056 -66.056 66.056 177.418 45.306 45.306 177.418
2.5 106.334 67.229 -67.229 -67.229 67.229 173.564 39.105 39.105 173.564
3 101.307 68.403 -68.403 -68.403 68.403 169.709 32.904 32.904 169.709
3.5 96.279 69.576] -69.576 -69.576 69.576] 165.855 26.703 26.703]  165.855
4 91.251 70.749 -70.749 -70.749 70.749 162.000 20.502 20.502 162.000
4.5 86.224 71.922 -71.922 -71.922 71.922 158.146 14.301 14.301 158.146
5 81.196 73.096 -73.096 -73.096 73.096 154.292 8.100 8.100 154.292
5.5 76.169 74.269 -74.269 -74.269 74.269 150.437 1.900 1.900 150.437
6 71.141 75.442 -75.442 -75.442 75.442 146.583 -4.301 -4.301 146.583
6.5 66.113 76.616 -76.616 -76.616 76.616 142.729 -10.502 -10.502 142.729
7 61.086 77.789 -77.789 -77.789 77.789 138.874 -16.703 -16.703 138.874
7.5 56.058 78.962 -78.962 -78.962 78.962|  135.020 -22.904 -22.904|  135.020
8 51.030 80.135 -80.135 -80.135 80.135 131.166 -29.105 -29.105 131.166
8.5 46.003 81.309] -81.309 -81.309 81.309] 127.311] -35.306] -35.306] 127.311
9 40.975 82.482 -82.482 -82.482 82.482 123.457 -41.507 -41.507 123.457
9.5 35.948 83.655 -83.655 -83.655 83.655 119.603 -47.708 -47.708 119.603
10 30.920 84.829 -84.829 -84.829 84.829 115.748 -53.909 -53.909 115.748
10.5 25.892 86.002 -86.002 -86.002 86.002 111.894 -60.110 -60.110 111.894
11 20.865 87.175 -87.175 -87.175 87.175 108.040 -66.310 -66.310 108.040
11.5 15.837 88.348 -88.348 -88.348 88.348 104.185 -72.511 -72.511 104.185
12 10.809 89.522 -89.522 -89.522 89.522 100.331 -78.712 -78.712 100.331
12.5 5.782 90.695 -90.695 -90.695 90.695 96.477 -84.913 -84.913 96.477
13 0.754 91.868 -91.868 -91.868 91.868 92.622 -91.114 -91.114 92.622
13.075 0.000 92.044 -92.044 -92.044 92.044 92.044 -92.044 -92.044 92.044
z>T ¢ Puc=Puwi+PB(Tic-2) Pu.c=Puw Pu,c=Puw Pu,c=Pu,wi*PB(Tic2)
ps=0 hy=pu,w/P*g= hu=puw,w/P*g=
Tmaxthw= 22.229 9.154 9.154

13.5 0.000 87.771 -91.868 -91.868 87.771 87.771 -91.868 -91.868 87.771
14 0.000 82.743 -91.868 -91.868 82.743 82.743 -91.868 -91.868 82.743
14.5 0.000 77.716 -91.868 -91.868 77.716 77.716 -91.868 -91.868 77.716
15 0.000 72.688 -91.868 -91.868 72.688 72.688 -91.868 -91.868 72.688
15.5 0.000 67.660 -91.868 -91.868 67.660 67.660 -91.868 -91.868 67.660
16 0.000 62.633 -91.868 -91.868 62.633 62.633 -91.868 -91.868 62.633
16.5 0.000 57.605 -91.868 -91.868 57.605 57.605 -91.868 -91.868 57.605
17 0.000 52.577 -91.868 -91.868 52.577 52.577 -91.868 -91.868 52.577
17.5 0.000 47.550 -91.868 -91.868 47.550 47.550 -91.868 -91.868 47.550
18 0.000 42.522 -91.868 -91.868 42.522 42.522 -91.868 -91.868 42.522
18.5 0.000 37.495 -91.868 -91.868 37.495 37.495 -91.868 -91.868 37.495
19 0.000 32.467 -91.868 -91.868 32.467 32.467 -91.868 -91.868 32.467
19.1 0.000 31.461 -91.868 -91.868 31.461 31.461 -91.868 -91.868 31.461

B= 32.200

o um 13075

Re= 235

0.75*T= 9.806

Tmin= 7.213

*0 mapandvw TOnog pag SIVEL TN KIKPOTEPN EMLTPENTH TLUN TOU TTAXOUG TOU MAEUPLKOU EAAOUATOC, O
UYog and T, otnv katdotaon normal ballast arrival péxpt VP og (Trmax -0.25Tmax )- (CH.6,SEC.1,P.5)

! Ta amoteAéopata Tou apamdvw mivaka £xouv UToAoyLoTel yia z pe Brpa 0.1 ,aAAé xdpwv
ouvtopiag mapouciaovral yia z pe Brjpa 0.5.

OL 6pol Msw, lyy, 12z exoUv urtohoyloTel e Baon TV UTIApYoUoa HECH TOUN Tou ‘GALISSAS'.
Ot unoAoylopotl yivovral yla kataotaoelg optwong H1,H2,F1,F2,(BAéne oplopoug).
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CH.6,SEC.2,P.24

CH.6,SEC.2,P.24

CH.6,SEC.1,P.13

H1 H2 F1 F2 1043 %(p,+Pw)*s *172/(mM*A, *Ry) 5%(p,+Pu)*s *I/(t sinc
o 7,625 4,598 4,598 7,625 248,890 9,797
0,5 7,548 4,390 4,390 7,548 243,915 9,602
1 7,471 4,171 4,171 7,471 238,940 9,406
1,5 7,393 3,941 3,941 7,393 233,965 9,210
2 7,314 3,696 3,696 7,314 228,990 9,014
2,5 8,375 3,975 3,975 83,375 224,015 3,818
3 8,282 3,647 3,647 3,282 219,040 3,622
3,5 8,187 3,285 3,285 8,187 214,066 83,427
4 8,091 2,879 2,879 8,091 209,091 8,231
4,5 7,995 2,404 2,404 7,995 204,116 3,035
5 8,039 1,842 1,842 8,039 199,141 7,839
5,5 7,938 0,892 0,892 7,938 194,166 7,643
6 7,835 1,342 1,342 7,835 189,191 7,447
6,5 7,732 2,097 2,097 7,732 184,216 7,252
7 7,626 2,645 2,645 7,626 179,241 7,056
7,5 7,520 3,097 3,097 7,520 240,265 9,458
s 7,412 3,491 3,491 7,412 233,406 9,188
8,5 7,302 3,845 3,845 7,302 226,547 8,918
9 7,191 4,169 4,169 7,191 219,689 3,648
9,5 7,078 4,470 4,470 7,078 212,830 8,378
10 6,963 4,752 4,752 6,963 205,972 8,108
10,5 6,846 5,017 5,017 6,846 199,113 7,838
11 6,727 5,270 5,270 6,727 192,255 7,568
11,5 6,606 5,511 5,511 6,606 185,397 7,298
12 6,482 5,742 5,742 6,482 178,538 7,028
12,5 6,357 5,963 5,963 6,357 171,680 6,758
13 6,228 6,177 6,177 6,228 164,821 6,488
13,08 6,209 6,209 6,209 6,209 0,000 0,000
13,5 6,063 6,203 6,203 6,063 156,188 6,148
14 5,887 6,203 6,203 5,887 147,241 5,796
14,5 5,705 6,203 6,203 5,705 138,295 5,444
15 5,518 6,203 6,203 5,518 129,348 5,092
15,5 5,323 6,203 6,203 5,323 120,402 4,740
16 5,122 6,203 6,203 5,122 111,455 4,387
16,5 4,912 6,203 6,203 4,912 102,509 3,923
17 4,693 6,203 6,203 4,693 93,562 3,581
17,5 4,463 6,203 6,203 4,463 84,616 3,238
18 4,220 6,203 6,203 4,220 75,669 2,896
18,5 3,963 6,203 6,203 3,963 66,722 2,553
19 3,688 6,203 6,203 3,688 57,776 2,211
19,1 3,630 6,203 6,203 3,630 55,986 2,143
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CH.3,SEC.3,P.19 CH.6,SEC.2,P.24

roundup, s(tcl+tc2)+treserve roundup, s(2*tc2)+treserve
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DETAILS

D= 19,100 m
p= 1,025| t/m~3
g= 9,810 m/s”2
Tic= 13,075|m
k=1+12/Cg*(1-([2y]/B)*(1/2)*[x/L-0,5]*3 CH.4,SEC.5,P.19 1,000
Ca= 0,811
L= 174,000|m
X= 87,000[m
y= 16,100|m
B= 32,200|m
kp=(1.25-T ¢/ Ts)*cos (2*m[x-0.5L]/L)-T\/Ts+0.25 CH.4,SEC.5,P.19 -0,500
Kp=-1.0 -1,000
Prp=3f,*f *C*((L+A-125)/L) A (1/2) *(2/T +[2y]/B+1) CH.4,SEC.5,P.19 kN/m~2
fo= CH.4,SEC.5,P.19 0,900
fo= 1,000
f= CH.4,SEC.2,P.4 1,000
f= 0,500
A=0,6*(1+T,/Ts)L CH.4,SEC.5,P.20 208,800|m
A=0,6*(1+2*T/(3*Ts)L 174,000|m
Ts= 13,075|m
C=10,75-((300-L)/100)"1,5 CH.1,SEC.4,P.17 9,336
C,=1.21*%((1+0.33*(s/1)~2)"(1/2)-0.69%*s/I CH.6,SEC.1,P.3 1,037|s=0.72
C,=1.21*((1+0.33*(s/1)~2)"(1/2)-0.69%*s/I 1,041(s=0.70
s/l= 0,265(s=0.70
s/l= 0,273|s=0.72
¢,=1-0.5*s1/r CH.6,SEC.1,P.3 0,825
c,=1-0.5*%s2/r 0,820
¢=1-0.5%s3/r 0,825
r= 2,000
= 2,640|m
A,=0.95-0.45*[oy/Ry] CH.6,SEC.1,P.13
Ry=(AH) CH.1,SEC.4 P17 315’000 N/mm"Z
Ry= 235,000|{N/mmA2
c’)(zcl{czsw[Msw/lv](Z‘N)“’va[l\/lwv/l\r](Z‘N)‘CWH[MWH/lz]Y}lOA('3) H1 H2 F1l F2
(z-N) CH.6,SEC.1,P.12 -0,001| 0,000757 | -0,0007574 | 0,001023
- 0,000 0 0 0
C= CH.6,SEC.1,P.12 1,000
H1 H2 F1 F2
CSW CH.6,SEC.1,P.13 _1,000 -1 1
Cwv -1,000 -1
Cwh 0,000 (0] (0] 6]
Msw= 1000963,350(kN/m~2
Myy=(hogging) 190*F, *f ,CLA2T Cg107(-3) CH.4,SEC.3,P.11 569454,952kN/m~"2
My =(sagging) 110*F,,*f,CL"2T,Cz107(-3) 329684,446|kN/m~2
Myyy=(0.3+L/2000) *Fy,*f ,CLA2T, Cq CH.4,SEC.3,P.13 | 1159889,823(kN/m"2
N= CH.1,SEC.4,P.18 8,559
FM= CH.4,SEC.3,P.11 1,000
fo= 1,000
fom CH.4,SEC.2,P.4 0,500
Iy= 2073540,551|cm2-m2
1,= 1054967,136|cm?2-m2
m= CH.6,SEC.2,P.15 10,000{m
s1=(2.150-4.800) 0,700|m
$2=(4.800-16.320) 0,720|m
$3=(16.320-19.100) 0,700|m
1= 2,640
t,=R,/37(1/2) A/AH CH.6,SEC.2,P.15 135,677| 181,8653
sind=(=90) 1,000
A,=1.2%(1-0.85*[0,/R,}) CH.6,SEC.2,P.24
treserve™ CH.3,SEC.3,P.18 0,50|mm
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Nivakag 3.3%

WATER BALLAST TANK OUTER SIDE SHELL |
CH.4,5EC.6,33 CH.4,SEC6,P33 )
PRESSURE IN STILL WATER INERTIAL PRESSURE TOTAL PRESSURES
z P *g*(210p-2)+100%Ppy, H1 H2 F1 F2 H1 H2 F1 F2
PC¥g¥(zr0p240.5%d o) P*(a,*{zromz+ax*(x-xq))

0] 195575 -101,326 101,326 0 0 94,249] 296,901| 195575| 195,575

13| 64,856 -129,319 129,319 0 0 -64,463| 194,176| 64,856 64,856
135 59,829 -130,396 130,3% 0 0 -70,567f 190,225 59,829 59,829
14 54,801 -131,473 131,473 0 0 -76,672 186,274 54,801 54,801
145 49,773 -132,549 132,549 0 0 -82,776| 182,323| 49,773 49,773
15| 44,746 -133,626 133,626 0 0 -88,880( 178,372 44,746 44,746
155 39,718 -134,703 134,703 0 0 -94,985( 174,421| 39,718 39,718
16| 34,601 -135,779 135,779 0 0 -101,089 170,470] 34,691] 34,691
16,5 29,663 -136,856 136,856 0 0 -107,193| 166,519] 29,663 29,663
17] 24,635 -137,933 137,933 0 0 -113,297 162,568) 24,635 24,635
175 19,608 -139,009 139,009 0 0 -119,402| 158,617) 19,608 19,608
18] 14,580 -140,086 140,086 0 0 -125,506| 154,666 14,580 14,580
185 9,552 -141,163 141,163 0 0 -131,610] 150,715 9,552 9,552
19 4525 -142,239 142,239 0 0 -137,715| 146,764) 4525 4,525
191 3519 -142,455 142,455 0 0 -138,935| 145974) 3519] 3519

*EAaopa {wotipag (sheerstrake) : NAxog OXL LLKPOTEPO ATO TO TOAPAKELUEVO KOTA 2 M
é\aopa (CH.6,SEC.1,P.6) kat mAdrog 0.715+0.425*L/100 (CH.3,SEC.6,P.45)

’ Ta anoteAéopata Tou apandvw mivaka £xouv urtohoytotel yia z pe Bripa 0.1 ,aAAG xdptv
ouvtopiag mapouciaovral yia z pe Brjpa 0.5.
OL 6pol Msw, lyy, 12z exoUv umtohoyloTel e Baon TNV UTtdpxouoa HEoh ToUn Tou ‘GALISSAS'.
Ol umoAoyLopot yivovtat yla kataotaoelg poptwong H1,H2,F1,F2,(BAéne oplopoug).
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NET THICKNESS

CH.6,SEC.1,P.13

CH.6,SEC.2,P.24

CH.6,SEC.2,P.24

t=15.8*c,c,s(ps+py,)/ (R,Ap)(1/2) w Ay
H1 H2 F1 F2 (p5+pw)*S*V‘Z/(m*}\S 5*(ps+pw)*s*I/(ta*sind)

0 6,283 11,151 9,050 9,050 528,339 20,797

13 5,196 9,018 5,212 5,212 345,539 13,602
13,5 5,436 8,926 5,006 5,006 338,508 13,325
14 5,667 8,833 4,791 4,791 331,477 13,048
14,5 5,888 8,738 4,566 4,566 324,446 12,771
15 6,101 8,643 4,329 4,329 317,415 12,495
15,5 6,307 8,547 4,079 4,079 310,385 12,218
16 6,507 8,450 3,812 3,812 303,354 11,941
16,5 6,554 8,204 3,448 3,448 296,323 11,340
17 6,738 8,106 3,142 3,142 289,292 11,071
17,5 6,917 8,007 2,803 2,803 282,262 10,802
18 7,092 7,906 2,417 2,417 275,231 10,533
18,5 7,262 7,805 1,956 1,956 268,200 10,264
19 7,429 7,702 1,347 1,347 261,169 9,995
19,1 7,461 7,681 1,188 1,188 259,763 9,941
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CH.3,SEC.3,P.19

erve round serve
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DETAILS

D= 19,100 m
Zrop= 19,100, m
Zos= 19,800 m
P= 1,025 t/mA3
g= 9,810 m/s"2
hps= 2,150, m
Tc= 13,075 m
H1 H2
a,=Cxc*8*s 1N O+Cea syrgetCxpa pitehn CH.4,SEC.2,P.6 -9,338 +R* 0,059105 | 9,338465 +R* -0,05911
3 urge=0.2%a,*g CH.4,SEC.2,P.5 0,841
a,=f,(1.58-0.47C;)(2.4/LA(1/2)+34/L-6( CH-4,SEC.2,P.5 0,429
3 pitcn=P*T/180* (2*11/T,) A2*R CH.4,SEC.2,P.5 0,059|*R
=F,*960/L*(V/Cg)(1/4) 11,483
To=(2rt\/g)A(1/2) 11,561
H1 H2 F1 F2
Cre CH.4,SEC.4,P.17 1 1 0
Cys ) -0,8 0,8 0
Cxp 1 -1 0
H1 H2
7=C*a peavet Con™ roi+Cup ™A pitey g 3,037| -3,03705
A neave 30*8 CH.4,SEC.2,P.5 4,205
a,01=0 T/180% (2*1/To) A2*y CH.4,SEC.2,P.6 1,567
Te=2.3K./(GM)A(1/2) CH.4,5EC.2,P.4 13,187
Kr=0.35*B CH.4,SEC.2,P.5 11’270
GM=0.12*B CH.4,SEC.2,P.5 3,864
©=9000*(1.25-0.025*Tg)f ky,/((B+75)*11) 24,607
Kp= 1,000
a piech, =P 11/180*(211/T,) A2*[x-0.45L] 0,514
R=z-min(D/4+T/2,D/2) CH.4,SEC.2,P.6
H1 H2 F1 F2
Cpmt- 0.6 Tuo/Ts CH.4,SEC.4,P.17 0,6 0,6 0 0
Cor 0 0 0 0
Czp 1 -1 0 0
V= 15,220(knots
Co= 0,811
L= 174,000{m
X= 87,000|m
y=B/2 16,100{m
B= 32,200|m
H1 H2
X-xg=+-0.75*I, CH.4,SEC.6,P.33 15,840 -1584| m
= 21,120|m
Kp= -1,000
= CH.4,SEC.2,P.4 1'000
= 0,500
7\:016*(1+TLC/T5)L CH.4,SEC.5,P.20 208,800 m
A=0,6*(1+2*T,/(3*Ts)L 174,000{m
Ts= 13,075[{m
€=10,75-((300-L)/100)"1,5 CH.1,5EC.4,p.17 9,336
¢,=1.21%((1+0.33*(s/1)A2)~(1/2)-0.69*s/I 1,037
C,=1.21%((1+0.33%(s/1)A2)A(1/2)-0.69*s/I 1,041
s/l= 0,273
s/l= 0,265
C,F].-O.S*Sl/f CH.6,SEC.1,P.3 0,820
¢,=1-0.5%s2/r 0,825
r= 2,000
I= 2,640
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A,=0.95-0.45*[cy/Ry] CH.6,SEC.1,P.13

R,= CH.1,SEC.4 P.17 315,000|N/mm~2
R,= 235,000({N/mm~2
0,=C{Csw[Msw/Iv](z-N)+Cyy [Mwy/1y]1(z-N)-Cyy H1 H2 F1 F2
(z-N) CH.6,SEC.1,P.12 -0,001 0,000757 | -0,00076 | 0,000757
- 0 (0] (0] 0
C= CH.6,SEC.1,P.12 1
H1 H2 F1 F2
Csw CH.6,SEC.1,P.13 -1 -1
Cwv -1 -1
Cwh (0} (0} (0}
Mgw= 1000963,350
Myy=(hogging)190*F,,*f ,CL"2T CH.4,SEC.3,P11 569454,952
Myv=(saggi ng)110*FM*prL’\ZTLCC310’\(-3) 329684,446
My y=(0.3+L/2000) *F,, *FoCLA2T CH.4,SEC.3,P13 | 17159889,823
Fm= 1,000
N= CH.1,SEC.4,P.18 8,559
fo= 1,000
fp= CH.4,SEC.2,P.4 0'500
ly= 2073540,551
2= 1054967,136
s1(Tmax-16.32)= 0,720 m
s1(16.32-19.1)= 0,700 m
m= CH.6,SEC.2,P.15 10’000
2,64 m

t,=R,/37(1/2) CH.6,SEC.1,P.12 135,677 181,865
sind=($=90) 1,000
A=1.2%(1-0.85*[0,/R.}) CH.6,SEC.1,P.12
trosery o= CH.3,SEC.3,P.18 0,50 mm
FOR GIRDER 1540 FROM CL
Ziop= 19,1m
y= 1,54|m

H1 H2
az2=Cz1*a heaverCzr™a roll+Cop ™A pitchs 3,037| -3,03705
aroi=0 11/180*(2*1/Tg) A 2*y 0,150
FOR GIRDER 12320 FROM CL
y= 12,32|m

H1 H2
a72=Cz1™*a heavetCzr*a ro+Cop ™ a pitchs 3,037| -3,03705
aron=0 11/180*(2*1/Tg) " 2*y 3,650
FOR GIRDER 3850 FROM CL
y= 3,85|m

H1 H2
a2=C711*a heavetCzr™a roli+ Crp™ A pitchs 3,037 -3,037
a,on=0 1/180*(2*1t/TR) " 2*y 1,140
FOR GIRDER 6160 FROM CL
y= 6,16|m

H1 H2
az2=Cz1*a heavetCzr™a roll+Cop ™A pitchs 3,037 -3,037
a,on=0 11/180*(2* 1/ Tg) A 2*y 1,825
FOR GIRDER 9240 FROM CL
y= 9,24|m

H1 H2
a2=Cz*a heavetCzr*A ol +Cop* A pitchz 3,037 -3,037
a,on=0 1/180*(2*1t/Tr) " 2*y 2,737
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3.2.2.2.YTIOAOYLO GG TOTILKNG AVTOXT)G 6TO EAaca Tov TuOpéva(bottom
shell).

bottom shell
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2x€bLo 3.2 (3xébio 3C)

MNopeia epyaociog urntoAoylopou yia To EAaoUo Tou TuOuéva

1.Mpaypatonoleitat YTOAOYLOUOG TECEWV KATA TTAATOC TOU NUUTAATOUG TOU
mioiou (B/2=16.1m) oto éAacpa tou mubpéva, Tou a.oKoUvToL TOC0 amo Tn
HEPLA TNG Balaooag 660 amod Tn HepLld Tou SUTUBUEVOU, YLO TOV UTIOAOYLOUO
TOU MAXOUG TOU EAAopATOC Tou TtuBuéva. EToL EXOULE:
e  YmoAoylopo uSpooTaTIKWVY Kol USPOSUVOLKWY TILECEWV TIOU
aokouvtal amno tn 8dAaocoa, e peuoto BaAaooLVO VEPO KATA TAATOG
TOU gAdopatog tou mubuéva, yla 0<y<B/2=16.1m, pe Brijpa 0.1m.

e YmoAoylopd udpooTaTIKWY Kal USPOSUVAULIKWY TILEGEWV TIOU
aokouvtal amo Tig de€apevég tou dumubuevou (double bottom), pe
PEVOTO BaAaooLvo vePO KATA TTAGTOC TOU EAACUATOG TOU TUBUEVQ,
yla 0<y<B=16.1m, pe frpa 0.1m.

2.3UYKpilvou e TO ABpolopa TwV USPOOTATIKWY Kal USPOSUVAULKWY TILEGEWV
o€ KABe mepintwon Kal EMAEYOUE TO ABPOLoUA TWV HEYAAUTEPWY TILECEWV
ova TepLoxn. Xtn MepimTwon auth €XOUE pia epLOXA:

e [eploxn 1:Ma 0<y<B/2=16.1m peyalUtepeg MIECELS epdaviovral
arno tn BaAaocoa, adol TNV MEPLITTWON TTOU £XOULE TILECELG Kall
arno tig de€apevég Tou dutuBuevou, SnuLoupyouVTOL OVTIPPOTIES
TUECELG UE ATOTEAECUA TN HELWON TNG CUVOALKAG Ttieong.
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3.Mapouciacn amoTEAECUATWY OTOUG MOPAKATW TIVAKEG :

Mivakag 3.3:YmoAoylopog kabapwy maxwyv EAAcUATwY, Kabaprg pomng aviiotaong
EVIOXUTIKWYV TOU EAACUATOC TOU TUBUEVA Kal TpooBetwv maxwv Aoyw SlaBpwaong
aVTLOTOLYQ, YLO TILECELG TIOU a.oKoUvTaL amo tn 6dAacoa yia 0<y<B/2=16.1m.

Napouvoiaon TVAKWV :

AvtioTtolxa pe tov mivaka 3.2.
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Nivakag 3.3°

z=0 H1 H2 F1 F2 H1 H2 F1 F2
p*g*(Tic-2) -kikoPre | KikpPre ~Phr Phr

0| 131,472 30,681 -30,681| -30,681| 30,681 162,154 100,791 100,791| 162,154
0,5/ 131,472 31,634 -31,634| -31,634| 31,634| 163,107 99,838| 99,838| 163,107
1| 131,472 32,587 -32,587| -32,587| 32,587| 164,059 98,885 98,885| 164,059
1,5 131,472 33,540 -33,540| -33,540| 33,540| 165,012 97,932| 97,932| 165,012
2| 131,472 34,493| -34,493| -34,493| 34,493| 165,965 96,980 96,980 165,965
2,5| 131,472 35,446 -35,446| -35,446| 35,446| 166,918 96,027 96,027 166,918
3| 131,472 36,398 -36,398| -36,398| 36,398| 167,871 95,074 95,074] 167,871
3,5| 131,472 37,351 -37,351] -37,351| 37,351 168,824| 94,121 94,121| 168,824
4] 131,472 38,304| -38,304| -38,304| 38,304| 169,777| 93,168| 93,168| 169,777
4,5 131,472 39,257| -39,257| -39,257| 39,257| 170,729 92,215] 92,215 170,729
5 131,472 40,210| -40,210| -40,210[ 40,210 171,682 91,263| 91,263| 171,682
55| 131,472 41,163| -41,163| -41,163| 41,163| 172,635 90,310 90,310 172,635
6 131,472 42,115\ -42,115| -42,115 42,115 173,588 89,357 89,357 173,588
6,5 131,472 43,068 -43,068| -43,068| 43,068 174,541| 88,404| 88,404| 174,541
7| 131,472 44,021 -44,021| -44,021| 44,021| 175494| 87,451 87,451| 175,494
7,5 131,472 44,974| -44,974| -44,974| 44,974| 176,446 86,498| 86,498| 176,446
8| 131,472 45,927| -45,927| -45,927| 45,927| 177,399 85,546| 85,546| 177,399
8,5| 131,472 46,880| -46,880| -46,880( 46,880| 178,352| 84,593| 84,593| 178,352
9] 131,472 47,833 -47,833| -47,833] 47,833| 179,305| 83,640 83,640| 179,305
9,5 131,472 48,785| -48,785 -48,785| 48,785 180,258| 82,687 82,687| 180,258
10| 131,472 49,738| -49,738| -49,738 49,738| 181,211| 81,734| 81,734| 181,211
10,5 131,472 50,691| -50,691| -50,691| 50,691| 182,163 80,781 80,781 182,163
11| 131,472 51,644| -51,644| -51,644| 51,644| 183,116 79,829 79,829 183,116
11,5 131,472 52,597 -52,597| -52,597| 52,597| 184,069 78,876| 78,876| 184,069
12| 131,472 53,550 -53,550| -53,550| 53,550| 185,022 77,923| 77,923| 185,022
12,5 131,472 54,502 -54,502| -54,502| 54,502| 185,975 76,970 76,970 185,975
13| 131,472 55,455 -55,455| -55,455| 55,455| 186,928 76,017 76,017 186,928
13,5 131,472 56,408 -56,408| -56,408| 56,408| 187,880 75,064 75,064| 187,880
14| 131,472 57,361 -57,361| -57,361] 57,361| 188,833| 74,111 74,111 188,833
14,5 131,472 58,314 -58,314| -58,314| 58,314| 189,786 73,159| 73,159| 189,786
15| 131,472 59,267 -59,267| -59,267| 59,267| 190,739 72,206| 72,206| 190,739
15,5| 131,472 60,219| -60,219| -60,219| 60,219| 191,692 71,253| 71,253 191,692
16( 131,472 61,172 -61,172| -61,172 61,172| 192,645 70,300 70,300| 192,645
16,1| 131,472 61,363| -61,363| -61,363| 61,363 192,835 70,110, 70,110 192,835

*Kupto éAaopa oevrivag(Bilge keel ): Ndaxog oxL pikpotepo gite amod to KATd 2 m
TopaKeipevo EAacpa tou muBpEva, i oo To MAEUPLKO EAacpa, Aappdavovtog OmoLo K
Twv 800 €xeL tn peyalvtepn tiun.(CH.6,SEC.1,P.6)

? To amoteAéopata Tou Taparndvw Tivaka £xouv UTtoAoyLoTel yia z pe Bripa 0.1 ,aMAd xdpwv
ouvtopiag mapouciaovral yia z pe Brjpa 0.5.

OL 6pol Msw, lyy, 12z exoUv umtohoyLoTel e Baon TV UTIApYoUoa HECH TOUN Tou ‘GALISSAS'.
Ol umoAoyLopot yivovtat yla kataotaoelg poptwong H1,H2,F1,F2,(BAéne oplopoulg).
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CH.6,SEC.1,P.13 CH.6,SEC.2,P.24 CH.6,SEC.2,P.24

H1 H2 F1 F2 (P#pu)*s*112/(M*A*Ry)* 10N 5*(potp,)*s*I/(t,*sind)

0 8,587 6,780 6,770 8,587 230,219 9,062
05 8,612 6,748 6,738 8,612 231,572 9,116
1 8,637 6,716 6,706 8,637 232,925 9,169
1,5 8,662 6,684 6,673 8,662 234,278 9,222
2 8,687 6,651 6,641 8,687 235,630 9,275
2,5 8,712 6,618 6,608 8,712 236,983 9,329
3 8,737 6,585 6,575 8,737 238,336 9,382
35 8,762 6,552 6,542 8,762 239,689 9,435
4 8,787 6,519 6,509 8,787 241,042 9,488
45 8,811 6,486 6,476 8,811 242,394 9,542
5 8,836 6,452 6,442 8,836 243,747 9,595
5,5 8,860 6,418 6,408 8,860 245,100 9,648
6 8,885 6,384 6,375 8,885 246,453 9,701
6,5 8,909 6,350 6,340 8,909 247,806 9,755
7 8,933 6,316 6,306 8,933 249,158 9,808
7,5 8,958 6,281 6,272 8,958 250,511 9,861
8 8,982 6,247 6,237 8,982 251,864 9,914
8,5 9,006 6,212 6,202 9,006 253,217 9,968
9 9,030 6,177 6,167 9,030 254,570 10,021
9,5 9,054 6,141 6,132 9,054 255,922 10,074
10 9,078 6,106 6,097 9,078 257,275 10,127
10,5 9,102 6,070 6,061 9,102 258,628 10,181
11 9,125 6,034 6,025 9,125 259,981 10,234
11,5 9,149 5,998 5,989 9,149 261,334 10,287
12 9,173 5,962 5,953 9,173 262,686 10,340
12,5 9,196 5,925 5,916 9,19 264,039 10,394
13 9,220 5,888 5,880 9,220 265,392 10,447
13,5 9,243 5,851 5,843 9,243 266,745 10,500
14 9,267 5,814 5,805 9,267 268,098 10,553
14,5 9,290 5,777 5,768 9,290 269,450 10,607
15 9,313 5,739 5,730 9,313 270,803 10,660
15,5 9,337 5,701 5,692 9,337 272,156 10,713
16 9,360 5,663 5,654 9,360 273,509 10,766
16,1 9,364 5,655 5,646 9,364 273,779 10,777
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CH.3,SEC.3,P.19

roundup, s(tc1+tc2)+reserve roundup, s(2*tc2)+reserve
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DETAILS

D= 19,100 m
P= 1,025| t/m~”3
g= 9,810 m/s”2
Tc= 13,075|m
ki=1+12/Cg*(1-([2y]/B)~(1/2)*[x/L-0,5] "3 CH.4,SEC.5,P.19 1,000
Cy= 0,811
L= 174,000{m
X= 87,000{m
z= 0,000|m
B= 32,200{m
kp=(1.25-T\¢/Ts)*cos (2*n[x-0.5L]/L)-T,¢/Ts+0.25 CH.4,SEC.5,P.19 -0,500
KP=-1.0 -1,000
Phf=3fp*fn|*C*((L+A-125)/L)(1/2)*(z/TLC+[2y]/B CH.4,SEC.5,P.19 kN/m~n2
f= CH.4,SEC.5,P.19 0,900
f = A 1,000
- CH.4,SEC.2,P.4 1,000
fo= 0,500
A=0,6%(1+T,o/Ts)L CH.4,SEC.5,P.20 208,800 m
A=0,6%(1+2*T,/(3*Ts))L 174,000|m
Te= 13,075|m
C=10,75-((300-L)/100)1,5 CH.1,SEC.4,P.17 9,336
c,=1.21*((1+0.33*(s/1)*2)"(1/2)-0.69%*s/I 1,026
s/l= 0,292
c,=1-0.5*%s/r CH.6,SEC.1,P.3 0,808
r= 2,000
|= 2,640
A,=0.95-0.45*[0y/Ry] CH.6,SEC.1,P.13
Ry= CH.1,SEC.4 P.17 315’000 N/mm/\z
R,= 235,000|N/mm~2
OX:CI{CSW[MSW/IY](Z-N)+CWV[MWV/IY](Z'N)-CWH[MWH/IZ]\/ H1 H2 F1 F2
CH.6,SEC.1,P.12 0,006| -0,00648 | 0,0135422 | -0,00648
-y | 0,000 0 0 0
C= CH.6,SEC.1,P.12 1,000
H1| H2 F1 F2
Csw CH.6,SEC.1,P.13 -1,000 -1
Cuv ] -1,000 1
Cwh 0,000 0 0] 0
Mgw= 1000963,350
Myyy=(hogging)190*F,*f ,CL 2T, Cy107(-3 ©H-4,SEC.3,P11 569454,952
Myy=(sagging)110*Fy, *f ,CL 2T, C510%(-3) 329684,446
Myp=(0.3+L/2000) *F,*f,CL 2T, Cy CH.4,SEC.3,P13 | 1159889,823
Fm= 1,000
N= CH.1,SEC.4,P.18 8,559
ly= 2073540,551
1= 1054967,136
m= CH.6,SEC.2,P.15 10[000
s= 0,770
I= 2,640
T,=R,/37(1/2)(A/AH) CH.6,SEC.1,P.12 135,677| 181,865
sind=(4=90) 1,000
7\5=1-2*(1'O-85*[0x/Rv}) CH.6,SEC.1,P.12
reserve™ CH.3,SEC.3,P.18 0'50 mm
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3.2.2.3.YTTOAOYLGLOG TOTILKT|G AXVTOXT)G 6TO EGWTEPLKO MALVPLKO TiEPIBANN
(inner side shell).

inner side shell
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2x€dLo 3.3, (2xéb610 3C)

e [opeia epyaociac yia eowtepkd MAEUPLKO TtepiBAnua (inner side shell
e EIQTEPIKO NAEYPIKO NEPIBAHMA (INNER SIDE SHELL)

1.Npayuatomnoteitat YoAoyLlopog mEcewyv ko’ Uog ToU ECWTEPLKOU
mAevpikoL mepBANpatog, (hgy=2.15m<z< D=19.1m) rtou a.okoUVTAL TOOO Ao
™ pepla de€apevwy poptiou, 660 Ao tn PEPLA TWV MAEUPLKWY SeEaEVWY,
yLlOL TOV UTTOAOYLOMO TOU TIAXOUC TOU ECWTEPLKOU TTAEUPLKOU eAAopaTog. Etol
€XOUE:

e  YMOAOYLOMO OTATIKWY KOl SUVALLKWYV TILECEWV TIOU 0LOKOUVTOL OO TLG
be€apevég poptiou(cargo holds), pe peuotod eldikou Bapoug
S.G.=1.0253 tons/m”3, kaB’0Pog Tou ECWTEPLIKOV TTAEUPLKOU
ge\dopatog, yia 2.15<z<D=19.1m, pe BrApa 0.1m.

e YmoAoylopd udpooTaTIKWY Kal USPOSUVAULKWY TILEGEWV TTOU
oaokoUvTaL oo TI¢ MAeUPLKEC de€apevég (wing tanks), pe peuotd
BaAooowvo vepod KaB' U oG Tou EoWTEPLKOU MAEUPLKOU EAACHOTOC, YLa
2.15<z< D=19.1m, pe BrAua 0.1m.

2.JUYKpIVOULE TO ABPOLOHA TWV OTATIKWY KoL SUVOLLKWV TILECEWV O KABE
TEPLMTWON KOl ETUAEYOULE TO ABPOLOUA TWV HEYAAUTEPWYV TILECEWV AVA TEPLOXT).
‘EtoL Snuioupyeital pLa meploxn:

e [eploxn 1:MNa 2.15<z<D=19.1m peyoaAUTepe( TLECELC EpdavilovTal
amno tic de€apeveg poprtiou.
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3.Mapouciach AMOTEAECUATWY OTOUG TTIAPOKATW TIVOKEC :

Mivakag 3.4: YIoAOYLOUOG KaBapwV maxwV EAACUATWY, KABapnG pomrg avtiotaong
EVIOXUTIKWYV TOU E0WTEPLKOU TIAEUPLKOU EAACLOTOC KAl TPOOOETWY maywv Aoyw
SLaBpwong avtiotowa yLa MECELG TTOU A0KOUVTOL OO TLG Se€apeveg poptiou
2.15<z<D=19.1m.

Napouvoiaon TVAKWV :

7tn 1" ZTAAN éxoupe To LPOC TOU EOWTEPLIKOU EAACHATOC, TIOU EKTEIVETAL At TO
U og tou SumvBuevou péxpL to koiho, 2.15<z<D, pe Brpa 0.5 .

7tn 2" ka 3" ZTAAN £XOULE TLC OTOTIKES TILECELS OTIWGE AUTEG uTtoAoyilovtal pe Bdon
TOUG KOVOVLOOUG[CSRO6].

3tn 4", 5",6" kot 7" 2TAN €XOUHE TIG SUVAMIKEC TIECELG OTIWE OUTEC UTIoAoyilovTal
yla 4 kataotdoelg poptwong Le BAoN TOUG KOVOVIOUOUG[CSRO6].(OL KATAOTAOELG
$optwonc avadpEpovtol oToug oplopolg).

2tn 8", 9",10" kat 11" 2tAn €XOUpE TO ABPOLOHA TWV CTOTIKWY KAl SUVOLKWV
TUECEWV.

2tn 12", 13",14" ko 15" ZTAAN €XOUpE TOV UTTOAOYLOMO TOU TTAX0UG TwV EAaoUATwY(t),
£TOL OTIWG TIPOKUTITEL ATTO TN OX£0N TOU SIVETAL QO TOUG KAVOVIOUOUG[CSRO6].

2tn 16" 2tfiAn éxoupe Tov UTOAOYLOUO TG KABAPH S POTIC AVTIOTAONE TWV
EVIOXUTIKWV(W), £T0L OTIWG TIPOKUTITEL Ao TN oXéon 1ou Slvetal amod Toug
KQVOVLOUOUG[CSRO6].

3tn 17" 2tiAn éxoupe Tov UTIOAOYLOWO TNG eTLPAVELAS SLEATUNGNG TWV EVIOXUTIKOU
(Ash) ETOL OTIWG TTPOKUTITEL ATTO TN OXEON ToU SiveTal amod Toug KavoviopoUG[CSRO6].

3tn 18", 19" ZtAAN £€xou e Tov UTIOAOYLOWO Tou TiPdoBeToU Tdxoug Adyw SLdBpwonc
Tou eAdopatog (corrosion addition) yia tn pepld twv defapevwy doptiou Kat yla tn
HEPLA TWV MAEUPLKWV Se€aeVWV avTioTola, £ToL OMWE SLapopPWVETOL OO TLG
TIEPLOXEC TIOU OPLLEL O KAVOVIOUOG [CSRO6].

2tn 20" ZTAAN €xoupe Tov uTtoAoyLopd Tou GUVOALKOU Ttdxouc Adyw SLdBpwong Tou
e\aoparog (corrosion addition), £toL OMwWG MPOKUTTEL ATIO TN OXEON ToU Sivetoal amno
TOUG KOVOVLOUOUG[CSRO6].

2tn 21" ZtAAN éxoupe Tov urtoAoylopd Tou TPdoBeTou Ttdoug Adyw StaBpwaong Tou
EVIOXUTIKOU (corrosion addition), €toL OTwG MPOKUNTEL o tn oxéon mou Sivetal
Qo TOUG KOWVOVLOUOUG[CSRO6].
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2tn 22" ZTAAN €xoupe Tov uToAoYLoS TOU GUVOALKOU Ttdxoug Adyw SLdBpwong Tou
EVLOXUTIKOU (corrosion addition), £€ToL 6wG MPOKUTITEL Ao TN oXEon Mou divetal
QIO TOUG KOWVOVLIOUOUG[CSRO6].

7tn 23" 2Tl éxoupe tov untoAoyLopd tou Kabapol axXouG Tou EAAOHATOG, OTIWE
oUTO SlapopdwveTal amd T HEYLOTN T TTOU apouctaleTal ava neploxn. Ot
TIEPLOXEC AUTEC OploTNKAV ATIO TLC TIEPLOXEC TOU ECWTEPLKOU EAACOTOC TNG
UTIAPXOUCOG MECNG TOUNG, £TOL WOTE VA €lval EPLKTH N CUYKPLON TWV
TIPOBAENMOUEVWV TIOXWV EVICXUTIKWY OO TOUG KOVOVLOHOUG[CSRO6] e Ta uTtApXovTa.

3tn 24" 3TAAN €xoupE ToV UTTOAOYLOWO TNG POTIHG OVTIOTAONC TOU EVIOXUTIKOU, OTIWE
autr Slapopdwvetal and Tn LEYLOTN TLUA TTOU apouaotaletal ava neploxr. Ot
TIEPLOXEG QUTEG OPLOTNKAV ATIO TLG TIEPLOXEG TWV EVIOXUTIKWY OTO ECWTEPLKO EAACUA
TNG UTIAPXOUOCOG PECNG TOUNG, £TOL WOTE va £lval EPLKTN N cUYKPLON TWV
TPOPBAETIOUEVWY POTIWV AVTIOTAONG ATIO TOUC KAVOVIOHOUG[CSRO6] HE TWV
UTIOPXOVTWV.

Inueiwon: Metd amnod kabe mivaka akoAouBel Alota pe 6Aa Ta oToLKELQ TTOU £XOUV
XPNOLLOTOLNOEL yLa TOUG UTTOAOYLOOUG TOU TtivaKa. TOCO OTOUG TIVAKEC, OGO KOl OTN
Alota otolyeiwv mou akoAouBel umtapyel avadopd avTioToLo OTOUG
KQVOVIOOUG[CSRO6].
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Nivakag 3.4*

CH.4,SEC.6,P.33

CH.4,SEC.6,P.33

H1 H2 F1 F2 H1 H2 F1 F2
pg*KH(hethpgz) [ Pc(0.25%a, (xxahkc*az* hethosz)) | O 0
2,15| 326,112 87,729 -11419] 0 0 413.841| 211,921| 326,112| 326,112
2,5 319,811 85,807 A2 o 0 405,618| 207,599| 319,811| 319,811
3| 310811 83,060 -109,386| 0 0 393,871| 201,425 310,811 310,811
3,5 301,810 80,314 -106,559| 0 0 382,124 195251/ 301,810| 301,810
4| 292,810 77,568 -103,733| 0 0 370,378 189,077| 292,810| 292,810
45 283,810 74,821 -100,906| 0 0 358,631| 182,903| 283,810| 283,810
5| 274,809 72,075 93,080 O 0 346,884 176,729| 274,809 274,809
5,5 265,809 69,328 -95254] 0 0 335,137| 170,555 265,809 265,809
6| 256,808 66,582 9247 o0 0 323,390| 164,381/ 256,808 256,808
6,5 247,808 63,835 -89,601] 0 0 311,644 158207| 247,808 247,808
7| 238,808 61,089 -86774] 0 0 299,807| 152,033| 238,808 238,808
75| 229,807 58,343 83,948 0 0 288,150| 145859 229,807| 229,807
8| 220,807 55,596 81,122 0 0 276,403| 139,685 220,807| 220,807
8,5 211,807 52,850 -78295| 0 0 264,656| 133,511 211,807| 211,807
9| 202,806 50,103 -75469] 0 0 252,910| 127,337| 202,806| 202,806
9,5/ 193,806 47,357 72682 0 0 241,163| 121,163| 193,806| 193,806
10| 184,805 44,611 69,816 0 0 229,416| 114,989 184,805| 184,805
105 175,805 41,864 66,99 0 0 217,669| 108,815 175,805/ 175,805
11 166,805 39,118 64163 0 0 205,922| 102,641 166,805| 166,805
11,5| 157,804 36,371 61,337 0 0 194,176|  96,467| 157,804 157,804
12| 148,804 33,625 58510 0 0 182,429| 90,293| 148,804 148,804
12,5| 139,803 30,879 55,684 0 0 170,682| 84,119| 139,803| 139,803
13| 130,803 28,132 52,858 0 0 158,935| 77,945| 130,803| 130,803
13,5 121,803 25,386 50,031 0 0 147,188 71,771| 121,803| 121,803
14| 112,802 22,639 47205 0 0 135442  65597| 112,802| 112,802
14,5 103,802 19,893 44378 0 0 123,695 59,423| 103,802/ 103,802
15| 94,801 17,147 41552 0 0 111,948| 53,249| 94,801 94,801
155 85,801 14,400 38726 0 0 100,201| 47,075| 85,801/ 85,801
16| 76,801 11,654 3589 0 0 88,454 40,901 76,801 76,801
165 67,800 8,907 33073 0 0 76,708| 34,727| 67,800| 67,800
17| 58,800 6,161 -30,246| 0 0 64,961 28,553 58,800 58,800
175 49,799 3,415 27420 0 0 53214 22,379 49,799 49,799
18| 40,799 0,668 2459 0 0 41,467| 16,205 40,799 40,799
185 31,799 -2,078 21767 0 0 29720 10,031 31,799 31,799
19| 22,798 -4,825 18941 0 0 17,974  3,857| 22,798| 22,798
191| 20,998 -5,374 -18375] 0 0 15624 2,623 20,998| 20,998

* To amOTEAEGHOTA TOU TAPATIAVW THVOKA £X0UV UTIOAOYLOTEL yLat z pe Brpa 0.1 ,0AAd yLa x&ptv
ouvtopiag mapouciaovral yia z pe Brjpa 0.5.
OL 6pol Msw, lyy, 12z exoUv umtohoyLoTel e Baon TV UTtApYoUoa HECh ToUN Tou ‘GALISSAS'.
Ol umoAoyLopot yivovtat yla kataotaoelg poptwong H1,H2,F1,F2,(BAéne oplopoug).
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CH.6,SEC.1,P.13 CH.6,SEC.2,P.24 CH.6,SEC.2,P.24

H1 H2 F1 F2 (PsHPw)*s *112/(M*A*Ry)*1 5*(p.+py)*s*I/(t,*sind)
2,15 12,119 8,672 10,758 10,758 610,443 24,030
2,5 13,891 9,937 12,334 12,334 801,998 31,570
3 13,688 9,789 12,159 12,159 778,771 30,656
3,5 13,482 9,637 11,982 11,982 755,544 29,741
4 13,273 9,484 11,802 11,802 732,317 28,827
4,5 13,061 9,328 11,619 11,619 709,090 27,913
5 12,053 8,458 10,547 10,547 617,276 24,299
5,5 11,847 8,309 10,373 10,373 596,372 23,476
6 11,638 8,157 10,196 10,196 575,468 22,653
6,5 11,425 8,003 10,016 10,016 554,564 21,830
7 11,207 7,845 9,832 9,832 533,660 21,007
7,5 10,985 7,684 9,645 9,645 512,756 20,184
8 10,759 7,520 9,454 9,454 491,853 19,362
8,5 10,528 7,352 9,260 9,260 470,949 18,539
9 10,292 7,180 9,061 9,061 450,046 17,716
9,5 10,050 7,003 8,857 8,857 429,144 16,893
10 9,802 6,823 8,649 8,649 408,241 16,070
10,5 9,548 6,637 8,436 8,436 387,338 15,247
11 9,287 6,446 8,217 8,217 366,436 14,425
11,5 9,018 6,249 7,993 7,993 345,533 13,602
12 8,741 6,046 7,761 7,761 324,630 12,779
12,5 8,455 5,835 7,523 7,523 303,727 11,956
13 8,159 5,617 7,277 7,277 282,824 11,133
13,5 7,851 5,390 7,022 7,022 261,921 10,310
14 7,532 5,153 6,758 6,758 241,018 9,487
14,5 7,198 4,905 6,482 6,482 220,115 8,665
15 6,847 4,643 6,195 6,195 199,212 7,842
15,5 6,478 4,365 5,894 5,894 178,309 7,019
16 6,087 4,069 5,576 5,576 157,405 6,196
16,5 4,896 3,239 4,525 4,525 140,294 5,373
17 4,505 2,937 4,214 4,214 118,810 4,677
17,5 4,078 2,600 3,878 3,878 97,325 3,831
18 3,600 2,212 3,510 3,510 75,841 2,985
18,5 3,047 1,741 3,099 3,099 54,357 2,140
19 2,370 1,079 2,624 2,624 32,873 1,294
19,1 2,209 0,890 2,518 2,518 28,576 1,125
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CH.3,5EC.3,P.19

roundupy s(tcl+tc2)+treserve  roundupy s(2*tc2)+treserve

66



DETAILS

D= 19,100 m
Pc= 1,025 t/m~3
g= 9,810 m/s"2
Kc=cosa”2+(1-sin)sina’2 CH.4,5EC.6,P30 1,790
a= 90,000 deg
Y= 30,000 deg
Ke= 0,000
h,=S/Bu CH.4,SEC.6,P31 3,947 m
Vid/ L= 29,568 mA2
So= 81,724 m”2
5a=SotVuc/ I 111,292 mn2
h=hpputho 18,117 m
Pipu= 14,170 m
B,=B-2*w 28,200 m
w= 2,000 m
hpg= 2,150 m
Tic= 13,075 m
H1 H2
a,=Cxs*8*s 1N D+Cyea surgeCxpa pitchx CH.4,SEC.2,P.6 -9,338 +R* 0,059105 | 9,338465 +R* -0,05911
a0rge=0.2%a0*g CH.4,SEC.2,P.5 0,841
ao=f,(1.58-0.47Cg)(2.4/L7(1/2)+34/L-600/L| CH.4,SEC.2,P.4 0,429
A pitch= G T/ 180%(2*1/T,)A2*R CH.4,SEC.2,P.5 0,059|*R
$=F,*960/L*(V/Cy)(1/4) ] 11,483
Tp=(2r\/g)*(1/2) 11,561
H1 H2 F1 F2
G CH.4,SEC.4,P.17 1,000 1 0
Cxs -0,800 0,8 0
Cxe 1,000 -1 0
H1|H2
2:=Coi* @ heavet Ca* 3 roirt Cup* 3 inehs CH.4,SEC.2,P.6 3,037| -3,037046
@ heave=30%8 CH.4,SEC.2,P.5 4,205
a,oi=0 T/ 180% (2*11/T) A2*y CH.4,SEC.2,P.6 1,373
Tr=2.3K,/(GM)A(1/2) CH.4,SEC.2,P.4 13,187
K,=0.35*B CH.4,SEC.2,P.5 11,270
GM=0.12*B CH.4,SEC.2,P.5 3,864
©=9000%(1.25-0.025*Tg)f ky,/((B+75)*11) CH.4,SEC.2,P.4 24,607
Kp= CH.4,SEC.2,P.5 1,000
a pitcn=® T/180*(21/T,)A2*[x-0.45L] 0,514
R=z-min(D/4+T /2,D/2) CH.4,SEC.2,P.6
H1 H2 F1 F2
Cp=+- 0.6 TL(jTS CH.4,SEC.4,P.17 0,600 -0,6 0 0
Con ) 0,000 0 0 0
Cop 1,000 -1 0 0
V= 15,220(knots
Ce= 0,811 Ce= 0,811
L= 174,000|m L= 174
X= 87,000|m X= 87
y=B-w 14,100|m y= 14,1
B= 32,200|m B= 32,2
H1 H2
)(.)(G=+.0,25*|h CH.4,SEC.6,P.33 5,280 -5,28 m
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lh= 21,120|m
Kp= -1,000 Kp= -1
- CH.4,SEC.2,P.4 1,000 - 1
= 0,500 o= 0,5
A=0,6*(1+T,/Ts)L CH.4,SEC.5,P.20 208,800|m 0,6%(1+T,/T|  104,4
A=0,6%(1+2*T,/(3*Tg)L 174,000{m *(142*T,o/ (3] 104,4
Ts= 13,075|m Ts= 13,06
€=10,75-((300-L)/100)1,5 CH.1,SEC.4,P.17 9,336 €=10,75-((300-L)/1q 9,335654
€,1=1.21%((1+0.33%(s/1)2)~(1/2)-0.69*s/| 1,019
C,,=1.21%((1+0.33*(s/1)*2)~(1/2)-0.69*s/I 1,037
C,3=1.21%((1+0.33*(s/1)A2)7(1/2)-0.69%*s/I 1,032
s1/l= 0,303
s2/l= 0,273
s3/l= 0,280
c,:1—0.5*s/r CH.6,SEC.1,P.3 0,800
¢=1-0.5%s/r 0,820
¢=1-0.5%s/r 0,815
r= 2,000

2,640
A,=0.95-0.45*[0y/Ry] CH.6,SEC.1,P.13
R,= CH.1,SEC.4 P17 315,000|N/mm~"2
R,= 235,000[N/mmA2
0,=C{Csw[Msw/Iv](z-N)+Cyyy [Mu/1y](z-N)-Cyy[M H1 H2 F1 F2
(z-N) CH.6,SEC.1,P12 -0,001| 0,0007574 | -0,00076 | 0,000757
- | 0,000 0 0 0
C= CH.6,SEC.1,P.12 1,000

H1 H2 F1 F2

Csw CH.6,SEC.1,P.13 -1,000 1 -1 1
Cwy -1,000 -1 1
Cwh 0,000 0 0 0
Msw= 1000963,350
Myy=(hogging)190*F,,*f ,CL2T,C{ CH.4,SEC3PI11 569454,952
Myy=(sagging) 110*F,,*f CL"2T,Cz10/(-3) 329684,446
Myy=(0.3+L/2000) *F\, *f ,CLA2T, (C | CH.4,SEC.3p13 1159889,823
Fu= ) 1,000
N= CH.1,SEC.4,P.18 8,559
Iy= 2073540,551
1= 1054967,136
m= CH.6,SEC.2,P.15 10[000
$1=(2.15-4.80) 0,800|m
$2=(4.800-16.320) 0,720|m
$3=(16.320-19.100) 0,740lm

2,640|m
T,=R,/3M1/2) CH.6,SEC.1,P.12 135,677 181,865
sind=($=90) 1,000
A1.2%(1-0.85 o/ CH.6,SEC.1,P.12
P CH.3,SEC.3,P.18 0.50 mm
TOP TANK H1 H2
a,=Co1* @ heave* Cor* roii+ Cop™ @ pitchz CH4,SEC.2,P.6 3,04| +y 0| -3,03705| +y
a,01=0 T/180% (2*1/Tg) A 2*y CH.4,SEC.2,P.6 0,10|*y
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3.2.2.4.YTIOAOYLO GG TOTILKIG AVTOXT)G GTOV E0WTEPLKO TTVOUEVa(inner

bottom shell)

inner kbottom shell

T
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2xeblo 3.4, (3xé610 3C)
MNopeia epyaociac yia Ehacua ecwtepkov ubuéva(inner bottom shell)

EAAZMA EZQTEPIKOY MYOMENA (INNER BOTTOM SHELL)

1.Mpaypatonoleitol UTTOAOYLOMOC TILEGEWV KATA MTAATOG TOU E0WTEPLKOU
€EAAOUATOC TOU TIUBUEVA TTOU ACKOUVTAL TOCO OO TN UEPLA TwV de€apevwv
dopTtiov 600 amnod tn PepLd Tou SuTUBUEVOU, YLA TOV UTTOAOYLOUO TOU TTAXOUG
TOU EAACUATOG TOU E0WTEPLKOV TIUOUEVA. ETOL €XOUE:

e  YMOAOYLOMO OTATIKWY KOl SUVAULKWYV TILECEWV TIOU 0LOKOUVTOL A0 TLG
be€apevég poptiou(cargo holds), pe peuoto eldikov Bapoug
S.G.=1.0253 tons/m”3, Katd MAATOG TOU ECWTEPLKOU EAACHATOC TOU
ruOpéva, ylo 0<y<12.32m, pe BApa 0.1m.

e YmoAoylopd uSpooTaTIKWY Kal USPOSUVAUIKWY TILEGEWV TTOU
aokouvtal ano tig de€apevég Tou dumubuevou(double bottom), e
PEVOTO BaAaoolvo vepd KaTA MAATOG TOU E0WTEPLKOU EAACATOG TOU
nuBuéva, yio 0<y<12.32m, pe Brpa 0.1m.

2.2UYKpIVOULE TO ABPOLOUA TWV OTATIKWY KoL SUVOULKWYV TILECEWV O€ KABE

TIEPLMTWON KOl ETUAEYOUE TO AOPOLOUA TWV HEYOAUTEPWYV TILEGEWV AVA TIEPLOYXT). 2T

TEPUMTWON AUTr £XOUUE Hia TepLoXn:

Meploxn 1:MNa 0<y<12.32m peyaAUTtepeC MIECELS epdavilovTal amo Tig
be€apevég poptiou.
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3.Mapouciacn anmoTEAECUATWY OTOUG TOPOKATW TIVAKEG :

Mivakag 3.5:YrmoAoylopog kabapwy maxwyv EAAcUATwy, Kabaprg pomng aviiotaong
EVIOXUTIKWYV TOU E0WTEPLKOVU EAACHATOG TOU TUBUEVA KoL TTPOaBeTwWV maywv Adyw
SLaBpwong avtiotolya, yla MECELS TTOU a.okoUvTaL amo Tig de€apeveg doptiou yla
O<y<12.32m.

Napovoiaon MWVAKWY :

Avtiotolya pe tov mivaka 3.4

70



71



Nivakag 3.5°

CH.4,SEC.6,P.33

CH.4,SEC.6,P.33

2=2.15 H1 H2 F1 F2 H1 H2 F1 F2
pc*8*Kc*(hethpg-z) Pc*(0.25%a,*(x-xg)+Kc*az* (hethpg-2)) 0 0
0| 326,112 87,729 -114,190, 0 0 413,841 211,921 326,112| 326,112
0,5 326,112 87,729 -11429| 0 0 413,841| 211,921 326,112 326,112
1| 326,112 87,729 -11419| 0 0 413,841| 211,921 326,112 326,112
1,5 326,112 87,729 -11419| 0 0 413,841| 211,921| 326,112 326,112
2| 326,112 87,729 -11419| 0 0 413,841| 211,921 326,112| 326,112
2,5/ 326,112 87,729 -11419%| 0 0 413,841| 211,921 326,112| 326,112
3| 326,112 87,729 -114,190| 0 0 413,841 211,921 326,112| 326,112
3,5/ 326,112 87,729 -11429( 0 0 413,841 211,921 326,112| 326,112
4| 326,112 87,729 -11419| 0 0 413,841| 211,921 326,112 326,112
45| 326,112 87,729 -11419| 0 0 413,841| 211,921 326,112| 326,112
5 326,112 87,729 -114,190 0 0 413,841| 211,921 326,112| 326,112
55| 326,112 87,729 -114,190, 0 0 413,841 211,921| 326,112| 326,112
6| 326,112 87,729 -114,190, 0 0 413,841 211,921 326,112| 326,112
6,5 326,112 87,729 -11419| 0 0 413,841| 211,921 326,112| 326,112
7| 326,112 87,729 -11419| 0 0 413,841| 211,921 326,112| 326,112
75 326,112 87,729 -11419%| 0 0 413,841| 211,921| 326,112 326,112
8| 326,112 87,729 -11419%| © 0 413,841| 211,921| 326,112 326,112
8,5 326,112 87,729 -11419| © 0 413,841| 211,921 326,112 326,112
9| 326,112 87,729 -11419| 0 0 413,841| 211,921 326,112 326,112
9,5 326,112 87,729 -11419| © 0 413,841| 211,921 326,112 326,112
10| 326,112 87,729 -11419%| © 0 413,841| 211,921 326,112 326,112
10,5| 326,112 87,729 -114,290| 0 0 413,841| 211,921 326,112 326,112
11| 326,112 87,729 -11419| © 0 413,841| 211,921 326,112 326,112
11,5| 326,112 87,729 -11419| 0 0 413,841| 211,921 326,112 326,112
12| 326,112 87,729 -114,190| 0 0 413,841| 211,921 326,112 326,112
12,5| 326,112 87,729 -11419| 0 0 413,841| 211,921 326,112 326,112
13| 326,112 87,729 -11419| 0 0 413,841| 211,921 326,112 326,112
13,5| 326,112 87,729 -11419| © 0 413,841| 211,921 326,112 326,112
14| 326,112 87,729 -11419%| 0 0 413,841| 211,921 326,112 326,112
14,1 326,112 87,729 -11419| 0 0 413,841| 211,921 326,112 326,112

*Grab notation:(CH.12,SEC.1,P.3)

> Ta amoteAéopaTa TOU Tapamndvw rivako £xouv urtohoytotel yia z pe Bripa 0.1 ,aAAG xdptv
ouvtopiag mapouciaovral yia z pe Brjpa 0.5.

OL 6pol Msw, lyy, 12z exoUv umtohoyLoTel e Baon TV UTtApYoUoa HECh ToUN Tou ‘GALISSAS'.
Ol umoAoyLopot yivovtat yla kataotaoelg poptwong H1,H2,F1,F2,(BAéne oplopoug).
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CH.6,SEC.1,P.13 CH.6,SEC.2,P.24 CH.6,SEC.2,P.24

H1 H2 F1 F2 (Ps+Pw)*s *122/(M*A*Ry)*] 5*(p+py)*s *I/(t,*sind)
0 11,849 8,479 10,518 10,518 587,551 23,129
0,5 11,849 8,479 10,518 10,518 587,551 23,129
1 11,849 8,479 10,518 10,518 587,551 23,129
1,5 11,849 8,479 10,518 10,518 587,551 23,129
2 11,849 8,479 10,518 10,518 587,551 23,129
2,5 11,849 8,479 10,518 10,518 587,551 23,129
3 11,849 8,479 10,518 10,518 587,551 23,129
3,5 11,849 8,479 10,518 10,518 587,551 23,129
4 11,849 8,479 10,518 10,518 587,551 23,129
4,5 11,849 8,479 10,518 10,518 587,551 23,129
5 11,849 8,479 10,518 10,518 587,551 23,129
5,5 11,849 8,479 10,518 10,518 587,551 23,129
6 11,849 8,479 10,518 10,518 587,551 23,129
6,5 11,849 8,479 10,518 10,518 587,551 23,129
7 11,849 8,479 10,518 10,518 587,551 23,129
7,5 11,849 8,479 10,518 10,518 587,551 23,129
8 11,849 8,479 10,518 10,518 587,551 23,129
8,5 11,849 8,479 10,518 10,518 587,551 23,129
9 11,849 8,479 10,518 10,518 587,551 23,129
9,5 11,849 8,479 10,518 10,518 587,551 23,129
10 11,849 8,479 10,518 10,518 587,551 23,129
10,5 11,849 8,479 10,518 10,518 587,551 23,129
11 11,849 8,479 10,518 10,518 587,551 23,129
11,5 11,849 8,479 10,518 10,518 587,551 23,129
12 11,849 8,479 10,518 10,518 587,551 23,129
12,5 11,849 8,479 10,518 10,518 587,551 23,129
13 11,849 8,479 10,518 10,518 587,551 23,129
13,5 11,849 8,479 10,518 10,518 587,551 23,129
14 11,849 8,479 10,518 10,518 587,551 23,129
14,1 11,849 8,479 10,518 10,518 587,551 23,129
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CH.3,SEC.3,P.19

roundupg s(tcl+tc2)+treserveoundup, s(2*tc2)+treserve
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DETAILS
D= 19,100 m
Pc= 1,025| t/m~”3
g= 9,810 m/s”2
Kc=cosa”2+(1-siny)sina’2 CH.4,SEC.6,P.30 1,790
a= 90,000 deg
Y= 30,000 deg
Ke= 0,000
h,=Sa/By CH.4,SEC.6,P31 3,947 m
Vio/Li= ) 29,568 mA2
So= 81,724 m”"2
SA=So+V i/ I 111,292 mA2
hipu= 14,170 m
By=B-2*w 28,200 m
w= 2,000 m
he=hnputho 18,117 m
hps= 2,150, m
Te= 13,075|m
H1 H2
a,=Cxa*8*s1N O+Cye@ surge*Cxpa pitch CH.4,SEC.2,P.6 -9,776 9,775844
auge=0.2%ao*g CH.4,SEC.2,P.5 0,841
ao=f,(1.58-0.47C5)(2.4/L"(1/2)+34/L-600/L/ CH.4,SEC.2,P.5 0,429
2 b/ 180* (2*11/T,) A2*R CH.4,SEC.2,P.5 -0,437
b=F,*960/L*(V/Ce)"(1/4) ) 11,483
Tp=(2rA/g)7(1/2) 11,561
H1 H2 F1 F2
Ces CH.4,SEC.4,P.17 1,000 -1 0 0
Cxs -0,800 0,8 0
Cxp 1,000 -1 0 0
H1
a,=C21* heave tCrr* roli+ Cp™@ pitchz CH.4,SEC.2,P.6 3,037| +y 0 -3,03705( +y
Aheave=0*8 CH.4,SEC.2,P.5 4,205
a =0 T1/180% (2*1/Te) A2*y CH.4,SEC.2,P.6 0,097(*y
Te=2.3K,/(GM)A(1/2) CH.4,SEC.2,P.4 13,187
Kr=0.35*B CH.4,SEC.2,P.5 11,270
GM=0.12*B CH.4,5EC.2,P.5 3,864
©=9000%*(1.25-0.025*Tg)f ky/((B+75)*1t) 24,607
Ky= 1,000
a piten =D 11/180%(2m/T,) A 2*[x-0.45L] 0,514
R=z-min(D/4+T/2,D/2) CH.4,SEC.2,P.6 -7,400
H1 H2 F1 F2
Co=+- 0.6 T/ Ts CH.4,SEC.4,P.17 0,600 -0,6 0 0
Cor | 0,000 0 0 0
Czp 1,000 -1 0 0
V= 15,220 knots
Cg= 0,811
L= 174,000|m
X= 87,000|m
z=hg, 2,150|m
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B= 32,200|m
H1 H2
X-Xg=+-0.25*I, CH.4,SEC.6,P.33 5,280 -5,28 m
lh= 21,120(m
Kp= -1,000
f,= CH.4,SEC.2,P.4 1,000
f= ] 0,500
A=0,6*(1+T¢/Ts)L CH.4,SEC.5,P.20 208,800|m
A=0,6%(1+2*T,o/(3*Ts)L 174,000{m
Ts= 13,075|m
c,=1.21*((1+0.33*(s/1)*2)~(1/2)-0.69%*s/I 1,026
s/l= 0,292
¢.=1-0.5%s/r CH.6,SEC.1,P.3 0,808
r= 2,000
s= 0,770
I= 2,640
A,=0.95-0.45*[oy/Ry] CH.6,SEC.1,P.13
Ry= CH.1,SEC.4 P.17 315,000|N/mmA~2
R,= 235,000({N/mm~2
0,=C{Csw[Msw/Iy](z-N)+Ciy [Mwy/1y](z-N)-Cyyy[My H1 H2 F1 F2
CH.6,SEC.1,P.12 0,005| -0,00485 | 0,004854 | -0,00485
-y 0,000 0 0 0
C|= CH.6,SEC.1,P.12 1'000
H1 H2 F1 F2
Cow CH.6,SEC.1,P.13 -1,000 1 1 1
Cwv -1,000 -1
Cwh 0,000 0 0 0
Mqw= 1000963,350
Myy=(hogging)190*F,,*f ,CLA2T,Cy| CH.4,SEC3pP11 | 569454,952
Myy=(sagging) 110*F,*f ,CL"2T C5107(-3) 329684,446
Myy=(0.3+L/2000) *F\,*f,CLA2T (Cy | CH-4,SEC3P13 |1159889,823
T= 13,075|m
L= 174,000|m
Ce= 0,811
Fu= 1,000
€=10,75-((300-L)/100)"1,5 CH.1,SEC.4,P.17 9,336
N= CH.1,SEC.4,P.18 8,559
f,= 1,000
f= CH.4,SEC.2,P.4 0,500
ly= 2073540,551
Iz= 1054967,136
m= CH.6,SEC.2,P.15 10'000
s= 0,770 m
I= 2,640|m
=R /37(1/2) CH.6,SEC.1,P12 135,677 181,865
sing=($=90) 1,000
A=1.2%(1-0.85*[0,/R,}) CH.6,SEC.1,P.12
treserve= CH.3,SEC.3,P.18 0,50 mm
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3.2.2.5.YTIoA0yLo 4G TOTKN G avTo)i)G 6to deck

MEPIOXH 2
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Yx€blo 3.5(2xebio 3C)

Nopeia epyaociac yia EAacpa kataotpwuotoc (deck)

‘EAaopa kataotpwpatog (DECK)

1.Mpayuatomnoleitat YITOAOYLOUOG MECEWV KOTA TTAATOC TOU EAACUATOG

KOTOOTPWHUATOC, TTIOU 0.0KOUVTAL TO0O armod Th HepLa Twv defapevwy poptiou

000 OO TN MEPLA TNEC ATUOODALPAG, VL0 TOV UTIOAOYLOUO TOU TTAXOUG TOU

€EAAOUATOG TOU KATAOTPWHATOC. ETOL €XOUE:

YMoAoyLopd SUVOULKWY TILECEWV TTIOU LOKOUVTOL Ao TIG Se€aUEVEG
doptiou(cargo holds), pe peuoto ebikov Bapoug S.G.=1.0253
tons/m”3, KaTd MAGTOG TOU EAGCHATOG TOU KOTACTPWHATOG, Yo
0<y<6.93m, pe Bripna 0.1m.

YToAoyLlopo udpoSuVALLKWY TILECEWY TTOU ACKOUVTAL ATtO TLG
TIAEUPLKEG Se€apeveg (wing tanks), pe peuotd BaAaoowo vepd Katd
TIAATOC TOU EAACHATOG KOTOOTPWHATOG, Yo 6.93<y<16.1m, pe BrApa
0.1m.

YTOAOYLOUO OTOTIKWY KAl SUVOLKWY TILECEWY TTOU Al0KOUVTAL QO TV
atuoéodatpa KoL Ta KUpata (green waves), Katd MAAToG Tou
€EAAOUATOG KATAOTPWHATOG, yla 0<y<16.1m, pe Brpa 0.1m.
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2.JUYKPIVOULE TO ABPOLOHA TWV OTATIKWY KoL SUVOLKWV TILECEWV O KABE
neplmtwon Kal EMAEYOUE TO ABPOLOUA TWV HEYAAUTEPWY TILECEWV AVA TIEPLOYXT. TN
TEPLMTWON AUTH EXOUUE 2 TIEPLOXEG:

Meploxn 1:Ma 0<y<6.93m peyaAUtepeg TUEOELG davilovTal amo Tnv
atuoodalpa KoL Ta KUupata (green waves).

Meploxn 2:Ma 6.93<y<16.1m peyoaAUteped MECELG pdavilovTal amo TiG
TIAEUPLKEC Se€aeveg (wing tanks).

3.Mapouciaocn AnoTEAECUATWY OTOUC TIAPOKATW TIVOKEG :

Mivakag 3.6:YIOAOYLoHOG KaBapwy Taxwyv EAacpatwy, Kaboapng pomng avtiotaong
EVIOYXUTIKWYV TOU EAACUATOG TOU KATAOTPWHOTOC KAl TIPOCOETWY TtaYwV AOyw
SLaBpwong avtiotowya, yla MECELG TTOU aokoUuvtal amno tig de€apueveég doptiou yla
16.1<y<6.93m.

Mivakag 3.7:YrmoAoylopog kabapwy maxwyv EAacUatwy, Kabapng pomng aviiotaong
EVIOXUTIKWYV TOU EAACHATOC TOU KATAOTPWHOTOG KOL TTPOCOETWY TtaxwVv AOyw
SLaBpwong avtiotowya, yla MECELG TTOU AoKOUVTAL Ao TIG yla 6.93<y<0m

Nopouoiaon MWVAKWY :

Mivakag 3.6 : Avtiotolya pe mivaka 3.4
MNivakag 3.7

2tn 1" otAn éxoupe ToV UTIOAOYLOUO TNG EEWTEPLIKAC TILEONC AOYW KUUATWVY Kot
atuoodatpag.

2tn 2" ZtAAN éxoupe T UVPOC TOU EAACHATOC KOTAOTPWHATOC AOYW KUPTOTNTALC.
2tn 3" ZtAAN €X0UE TO TAATOC TOU EAGOHOTOC KATOOTPWHATOG 0<y<6.93m.

2tn 4" ZtAn €X0UpE TOV UTIOAOYLOMO TOU TAXOUG TwV EAACUATWV(t) £TOL OTIWG
TIPOKUTITOUV OO TN ox€on Tou SIVETAL Ao TOUC KAVOVLOOUG[CSRO6].

2tn 5" 2TtAN €XOUE TOV UTIOAOYLOUO TN KABaprC pOTIC avTioTAoNG TWV
EVIOYXUTIKWV(W), £T0L OTIWG TIPOKUTITOUV OO TN 0X€0N Tou SIVETAL Ao TOUg
KOVOVLOUOUG[CSRO6].

3TN 6" 2TtAN €XOUE TOV UTIOAOYLOUO TNC ETLPAVELAC SLATUNONG TOU EVIOXUTIKOU
(Ash), £TOL OTIWC TIPOKUTITEL ATTO TN GXEON TIOU SLVETAL OO TOUG KAVOVLOUOUG[CSRO6].
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3tn 7",8" ZtAn éxou e Tov UTTOAOYLOUO TOU TTPOOBETOU TdxouC Adyw SLdBpwaonc
Tou eAaopatog (corrosion addition) yla T pepld twv de€apevwy GopTiou Kal yia tn
HEPLA TWV MAEUPLKWV Se€apevwy avtioTolya, £ToL Onw¢ SlapopPwVeTaL Ao TLG
TIEPLOXEC TTOU OPLLEL O KAVOVIOUOG [CSRO6].

2tn 9" ZTAAN €XOUUE TOV UTIOAOYLGHO TOU GUVOALKOU Ttdxou¢ Adyw StdBpwaong tou
e\dopatog (corrosion addition), £toL 0w MPOKUMTEL Ao TN OXE0N ou Silvetal amo
TOUG KOWVOVLOMOUG[CSRO6].

2tn 10" ZtAn éxoupe Tov uToAoYLoNd Tou TIPOSBETOU TIdXOoUE AOYW SLdBpwong Tou
EVLOXUTLKOU (corrosion addition), £€toL 6Mwg MPOKUTITEL Ao TN OXEoN Tou SilveTal
ard TouG KAVOVIOUOUG[CSRO6].

3tn 11" 3tiAn éxoupe Tov UTIOAOYLOUO TOU CUVOALKOU TtdouG Adyw StaBpwaong Tou
EVLOXUTIKOU (corrosion addition), £€toL 6Mwg MPOKUTITEL Ao TN oXEon mou divetal
QIO TOUG KOWVOVLOUOUG[CSRO6].

3tn 12" 2tAAn éxoupe tov untoAoyLopd Tou Kabapol TdxXouG Tou EAACHATOG, OTIWE
oUTO SlapopdwveTal amd T HEYLOTN TN TTOU apouotaleTal ava neploxn. Ot
TIEPLOXEC QUTEC OpLloTNKAV OO TLG TIEPLOXEG TOU EAACHUATOC KATACTPWHOTOC TNG
UTTAPXOUCOG LEONC TOUNG, £TOL WOTE va £lval ePIKTA N CUYKPLON TWV
TIPOBAETMOUEVWV TTOXWV EVICXUTIKWY OO TOUG KOVOVLIOHOUG[CSRO6] e Ta uTtapXovTa.

7tn 13" ZtiAn éxoupe ToV UTIOAOYLOWO TNG POTIHG AVTIOTAONC TOU EVIOXUTIKOU, OTIWE
aUTO SlapopdwveTal and Tn HEYLOTN TN TTOU TtapoucLaletal ava neploxn. Ot
TIEPLOXEG AUTEC OploTNKAV ATIO TLG TIEPLOXEG TWV EVIOXUTIKWY OTO ECWTEPLKO EAACUA
TNG UTIAPXOUCOG LECNG TOUNG, £TOL WOTE va elval EPLKTA N cUYKPLON TWV
TPOPBAETIOUEVWY POTIWV AVTIOTAONG ATtO TOUC KAVOVIOHOUG[CSRO6] HE TWV
UTTOLPXOVTWV.

Inueiwon: Metd amno kabe mivako akoAouBel Alota pe OAa Ta oTOLKELQ TTOU £XOUV
xpnotpornotnBel yla toug urtoAoyLlopoUg Tou mivaka. TOCO 0ToUG TIVAKEG, OGO KL 0T
Alota otolyeiwv mou akoAouBel umtdpyel avadopd aviioToLa 0ToUG
KQVOVLOUOUG[CSRO6].
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Nivakag 3.6°

CH4,SEC6,0.33 CHA,SEC6P.33

Prg (erop2t0.5%dy) | P o2y o) 0 0
19.1 16.1]  0.855 -142.455( 142.455 0 0 -141.600( 143310  0.855[  0.855
19.150] 14954 0352 -142.563 142.563 0 0 142211 142914 0352 0352
19.200f 13.808] -0.151 -142,670[ 142.670 0 0 1428211 142519  -0.151f  -0.151
19.250( 12.661] -0.654 -142.778| 142778 0 0 143431 142.124)  -0.654f  -0.654
19.300{ 11515 -1.156 -142.886| 142.886 0 0 -144.082( 141729  -1.156]  -1.156
19.350] 10.369]  -1.659 -142.993( 142,993 0 0 -144.652 141334  -1.659(  -1.659
19.4001  9.223] -2.162 -143.101 143.101 0 0 -145.203| 140939 -2.162[ -2.162
19450 8076 -2.665 143209 143.209 0 0 | 145873 140544 2665 -2.665
19.500{  6.930] -3.167 -143316| 143316 0 0 -146.434( 140149  -3.167[ -3.167

*EAaopa udpoppong(Stringer plate): NAaxXog OXL LLKPOTEPO ATTO TO TMOPAKEILEVO EAaoa
Tou Kataotpwpatog. (CH.6,SEC.1,P.6)

® Ta anoteAéopata Tou mapandvw rivako £xouv urtohoytotel yia z pe Bripa 0.1 ,aAAG xdptv
ouvtopiag mapouciaovral yia z pe Brjpa 0.5.

OL 6pol Msw, lyy, 1zz exolv utoAoyLoTelL Le BAon TNV UTtdpxouoa PEon Topn Tou ‘GALISSAS'.
Ot umtoAoyLopol yivovtal yla kataotdoelg doptwong H1,H2,F1,F2,(BAéme oplopoug).
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CH.6,SEC.1,P.13

CH.6,SEC.2,P.24

CH.6,SEC.2,P.24

7.962 8.010  9.500|  9.500 265.980 10.470
7.969 8.005 8.227 8.227 266.467 10.489
7.976 8.000 6.718 6.718 266.954 10.508
7.983 7.995|  4.750|  4.750 267.442 10.527
7.991 7.991 0.000  0.000 267.929 10.547
7.998 7986 4750  4.750 268.416 10.566
8.005 7.981 6.718 6.718 268.904 10.585
8.013 7.977 8.228 8.228 269.391 10.604
8.020 7.972 9.500]  9.500 269.878 10.623
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CH.6,SEC.1,P.13

CH.6,SEC.2,P.24

CH.6,SEC.2,P.24

7.962 8.010 9.500 9.500 265.980 10.470
7.979 7.999 6.096 6.096 267.126 10.515
7.996 7.987 3.991 3.991 268.273 10.560
8.013 7.976 8.308 8.308 269.420 10.605
8.030 7.965 11.051 11.051 270.566 10.650
8.047 7.954 13.237 13.237 271.713 10.696
8.064 7.943 15.110 15.110 272.860 10.741
8.081 7.932 16.775 16.775 274.006 10.786
8.098 7.921 18.290 18.290 275.153 10.831
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CH.3,SEC.3,P.19
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DETAILS

D= 19.100 m
Lyop= 19.100f m
Zog= 19270( m
P= 1.025( t/m73
g= 9.810] m/s*2
hpg= 2.150 m
Tyc= 13.075( m
H1 H2

3,=Cy6*8¥5in 040,24 et Cipiahs CHASEC2P.6 -9.338| +R* [0.059105| 9.338465| +R* -0.05911
802308 CHASEC2,P.5 0.841
ay=,(1.58-0.47Cy)(2.4/LA(1/2)+34/L-600/L12) CHASEC2PS5 0.429
A= 11/180*(2* /T )M 2*R CH.A4,SEC2,P.5 0.059[*R
b=F,*960/L*(V/Cy)(1/4) 11.483
T,=(2m\/g)\(1/2) 11.561

H1 H2 F1 R
e CHA,SEC4P.17 1 1 0 0
Cys -0.8 0.8 0 0
(o 1 -1 0 0

H1

2=Cy B Car 2 Co ot CHASEC2P§ 3.037| 4y 0 | -3.03705] 4y 0]
Bheme 2" CHASEC2,P5 4.205
a,=0 /180 (2*n/Te)A2*y CH.4,SEC2,P.6 0.097|y
Te=2.3K,/(GM)A(1/2) CHASEC2P4 13.187
Kr=0.35*B CH.4,SEC.2,P.5 11.270
GM=0.12*B CH4,SEC2,P.5 3.864
0=9000*(1.25-0.025*Tg)f kyy{(B+75)*n) 24.607
Ky= 1.000
Q=0 11/ 180% (2m/T,)A2¥[%-0.45L] 0.514
R=z-min(D/4+T,¢/2,0/2) CHASEC2P6

H1 H2 F1 F2
Cp=t- 0.6 Tye/Ts CHA4,SECAP.17 0.6 0.6 0 0
Cx 0 0 0 0
Cp 1 -1 0 0
V= 15.220] knots
C= 0.811
L= 174.000 m
X= 87.000 m
y=B-w 141000 m
B= 322000 m

84



w= 2.000 m

H1 H2
X-Xg=+-0.75*I,, CH.4,SEC.6,P.33 15.84 -15.84 m
l= 21.120 m
Kp= -1.000
- CH.4,SEC.2,P.4 1.000
f= 0.500
A=0,6*(1+T,¢/Ts)L CH.4,SEC.5,P.20 208.800 m
A=0,6%(1+2*T,/(3*TgL 174.000 m
Te= 13.075 m
C=10,75-((300-L)/100)"1,5 CH.1,SEC4,P.17 9.336
c,=1.21*((1+0.33*(s/1)72)*(1/2)-0.69*s/I 1.028
s/l= 0.288
c,=1-0.5*s/r CH.6,SEC.1,P.3 0.810
r= 2.000
s= 0.760
I= 2.640
A,=0.95-0.45*[oy/Ry] CH.6,SEC.1,P.13
R= CH.1,SEC.4P.17 235.000{N/mm~2
GX=CI{CSW[MSW/IY](Z'N)+CWV[MWV/IY](Z'N)'CWH[MWH/IZ]V}I‘ H1 H2 F1
(z-N) CH.6,SEC.1,P.12 -0.001 0.000757 | 0.000757
-y 0 0 0
C= CH.6,SEC.1,P.12 1

H1 H2 F1
Cow CH.6,SEC.1,P.13 -1 1 -1
Cwv -1 -1
Cwn 0 0 0
Mgy= 1000963.350
Myy=(hogging)190*F,*f,CL 2T Cz107" cH.4,5EC.3,p.11 569454.952
Myy=(sagging)110*F,*f,CLA2T,Cz10"(-3) 329684.446
My=(0.3+L/2000)*F\*f,CL 2T, (Cq CH.4,SEC.3,P.13 1159889.823
N= CH.1,SEC.4,P.18 8.559
f,= 1
f= 0.5
ly= 2073540.551
I= 1054967.136
m= CH.6,SEC.2,P.15 10
s= 0.760 m
|= 2.64 m
,=R,/3M1/2) CH.6,SEC.1,P.12 135.677
sind=($=90) 1
A=1.2%(1-0.85*[c,/R,}) CH.6,SEC.1,P.12
teserve™ CH.3,SEC.3,P.18 0.50 mm
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Nivakag 3.7’

EXTERNAL PRESSURES | oMesecapu | | CHeSECOPM
| Py NET THICKNESS

EXPOSED DECK : t=158%csl(pstpuRANAL/2) W Ay

Po=Pyd 25.725 (pstpu*s P2 MAAFRY)10'3 | S¥{pstp, s (c, sing)

Pu- 34.3|KN/mA2

0= 0.75 6.93 19.50 3.420 48.957 1.927
6.06 19.54 3.420 48.957 1.927

HATCH COVERS 5.20 19.58 3.420 48.957 1.927

Po=Pud 433 19.61 3.420 48.957 1.927

Pu- 34.3|KN/mA2 3.47 19.65 3.420 48.957 1.927

o= 1 2.60 19.69 3.420 48.957 1.927
173 19.73 3.420 48.957 1.927
0.87 19.76 3.420 48.957 1.927
0.00 19.80 3.420 48.957 1.927

7 . ' . ' . i . .
Ta QIMOTEAECLLOTA TOU TIOPATIAVW TIVOKO £XOUV UTIOAOYLOTEL yLa z pe Bripa 0.1 ,aAAa xapv

ouvtopiag mapouciaovral yia z pe Brpa 0.5.

OL 6pol Msw, lyy, 12z exoUv urtohoyLoTel e BAcon TNV UTtdpxouoa HEoh ToUn Tou ‘GALISSAS'.
Ot unoAoylopotl yivovral yla katootaoelg poptwong H1,H2,F1,F2,(BAéne oplopoug).
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CH.3,SEC.3,P.19 FINAL |[stiffeners FINAL stiffeners
t T
tcl tc2 tc tc
roundup s(tcl+tc2)+treserve roundupg 5(2*tc2)+treserve
4.000 3.420 48.957
1.700 1.800 1.800 4.500
t= w=
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DETAILS

D= 19.100 m
Pc= 1.025| t/m~3
g= 9.810] m/s"2
Kc=cosa”2+(1-sind)sina”2 CH.4,SEC.6,P.30 1.790
a= CH.4,SEC.6,P.30 90.000 deg
Y= CH.4,SEC.6,P.30 30.000 deg
K= CH.4,SEC.6,P.30 0.000
hy=Sa/By, CH.4,SEC.6,P.30 3.947 deg
Vio/Ly= CH.4,SEC.6,P.30 29.568
So= CH.4,SEC.6,P.30 81.724 m
Sa=So+Vic/ly CH.4,SEC.6,P.30 111.292| m~2
he=hnputho CH.4,SEC.6,P.30 18.117 m
hog= CH.4,SEC.6,P.30 2.150 m
Tc= CH.4,SEC.6,P.30 13.075|m
CH.4,SEC.6,P.30 H1
3,=Cx*g*sin O+C,ayrge+Cuppitchx CH.4,SEC.2,P.6 -9.338 + R* 0.059105
A5urge=0.2%a5*g CH.4,SEC.2,P.6 0.841
a=f,(1.58-0.47C5)(2.4/L7(1/2)+34/L-600/L| CH.4,SEC.2,P.6 0.429
At =P *T1/180* (2*1/T, ) A 2*R CH.4,SEC.2,P.6 0.059|*R
b=f,*960/L*(V/Cs)*(1/4) CH.4,SEC.2,P.6 11.483
T,=(2r\/g)7(1/2) CH.4,SEC.2,P.6 11.561
H1 H2 F1
Cys CH.4,SEC.4,P.17 1 -1
Cys -0.8 0.8
Cyp 1 -1
H1
az=Czy* AneavetCzr *Aroit Cop * Apitchs CH.4,SEC.2,P.6 3.037| +y 0
Aneave 308 CH.4,SEC.2,P.6 4.205
a,01=0 T/180*(2* 1/ Tg) " 2*y CH.4,SEC.2,P.6 1.373
Tr=2.3K,/(GM)A(1/2) CH.4,SEC.2,P.6 13.187
Kr=0.35*B CH.4,SEC.2,P.6 11.270
GM=0.12*B CH.4,SEC.2,P.6 3.864
©=9000%*(1.25-0.025*T)f ky/((B+75)*m) CH.4,SEC.2,P.6 24.607
Ky= CH.4,SEC.2,P.6 1.000
Apitch=® T/180%(21/T,)A2*[x-0.45L] CH.4,SEC.2,P.6 0.514
R=z-min(D/4+T,./2,D/2) CH.4,5EC.2,P.6
H1 H2 F1
Cpu=+- 0.6 T,/Ts CH.4,SEC.4,P.17 0.600 -0.6 0
Cor CH.4,SEC.4,P.17 0.000 0 0
Cap CH.4,SEC.4,P.17 1.000 1 0
V= CH.4,5EC.4,P.17 15.220]knots
Co= CH.4,SEC.4,P.17 0811
L= CH.4,SEC.4,P.17 172.000|m
X= CH.4,SEC.4,P.17 87.000|m
y=B-w CH.4,SEC.4,P.17 14.100lm
B= CH.4,SEC.4,P.17 32.200|m
W= CH.4,SEC.4,P.17 2.000|m
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CH.4,SEC.4,P.17 H1 H2
X-Xg=+-0.25*|, 5.280 -5.28 m
lh= 21.120|m
Kp= -1.000
f,= CH.4,SEC.2,P.4 1.000
f,= 0.500
A=0,6*(1+T,o/Ts)L CH.4,SEC.5,P.20 208.800|m
A=0,6%(1+2*T /(3*Tg)L 174.000|m
Ts= 13.075|m
C=10,75-((300-L)/100)"1,5 CH.1,SEC.4,P.17 9.336
c,=1.21*((1+0.33*(s/1)~2)"(1/2)-0.69*s/I 1.026
s/l= 0.292
c,=1-0.5*s/r CH.6,SEC.1,P.3 0.808
r= 2.000
s= 0.770
|= 2.640
A,=0.95-0.45*[0y/Ry] CH.6,SEC.1,P.13
R,= CH.1,SEC.4P.17 235.000|N/mm~2
0,=C{Csw[Msw/Iy](z-N)+Cyyy [My/Iy]1(z-N)-Coys [M i/ 17] H1 H2 F1
(z-N) CH.6,SEC.1,P.12 -0.001| 0.000757 | -0.00076
-y 0.000 0 0
C= CH.6,SEC.1,P.12 1.000
H1 H2 F1
Cow CH.6,SEC.1,P.13 -1.000 1 -1
Cwv -1.000 -1
Cwn 0.000 0]
Mgw= 1000963.350
Mwy=(hogging)190*F\,*f,CLA2T C{ cH.4,5EC.3,p.11 569454.952
Mwy=(sagging)110*Fy,*f,CL"2T Cs107(-3) 329684.446
Myy=(0.3+L/2000)*Fy, *f,CLA2T C{ cH.4,5EC3,P.13 1159889.823
Tic= 13.075|m
L= 174.000|m
Cg= 0.811
Fu= 1.000
N= CH.1,SEC.4,P.18 8.559
o= 1.000
= CH.4,SEC.2,P.4 0.500
ly= 2073540.551
I,= 1054967.136
m= CH.6,SEC.2,P.15 10.000
s= 0.770|m
2.640|m
T,=R,/37(1/2) CH.6,SEC.1,P.12 135.677
sind=(b=90) 1.000
A=1.2*(1-0.85*[0,/R,}) CH.6,SEC.1,P.12
treserve= CH.3,SEC.3,P.18 0.50 mm
Pw- 34.3|KN/m~2
b= 0.75
Pw- 34.3|KN/m~2
b= 1
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3.2.2.6.YTIOAOYLO GG TOTILKNG AVTOXT)G 6TIG oTaBpnideg(girders) otig
MAEVPLKEG BeEapevec.

girders in wing tonks
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Yx€610 3.6(2x€610 3C)

e [opseia epyaociac otaBuidwv (girders)otic mAsupikéc defapevég( wing tanks

e JtaBuidec (Girders)

1.Mpaypatonoleitol UTTOAOYLOMOC TILEGEWV KATA TMAATOG TWV TTAEUPLKWV
Se€apevwy yLo Tov UTTOAOYLOO TOU TTAXOUG TOU EAACHOTOC TWV oTabuidwy.
‘EToL €XOUE:

e YmoAoylopd udpooTaTIKWY Kal USPOSUVALLKWY TILECEWV TTIOU
aokoUVTal HEoQ OTLG TIAEUPLKEG Se€aeveG (wing tanks), pe pevuoto
BaAaooLvo veEPO KATA TTAATOC TOU EAACUATWY TwV oTabuibwy, yla
14.1<y<16.1m, pe BrApa 0.1m.

2.Mapouciaon anoTEAECUATWY OTOUG TIAPOKATW TIVOKEG :

Mivakag 3.8:YIOAOYLoUOG KaBapwy TaxwV EAACUATWY Kal TPOCOETWVY maxwv
SLaBpwong yla MECELG TTOU O.0KOUVTAL LECA OTLG TIAEUPLKEG SEEAUEVES YLa
14.1<y<16.1m.
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Noapouoiaon MWVAKWY :

7tn 1" ZTAAN éxoupe To TAATOC TWV MAEUPIKWV Se€apevwy, 14.1<y<16.1, pe Brpa 0.5.

7tn 2" ZTAAN £XOUUE TIC USPOOTATIKEG TILECELC, OTIWG AUTEC UTtoAoYilovTal pe Bdon
TOUG KOWVOVLOOUG[CSRO6].

3tn 3", 4",5 kot 6" AN €XOUE TG USPOSUVOULKEG TUECELG OTIWG AUTEC
uroAoyilovtal yla 4 Katootaoels G¢opTwong e BACN TOUG KAVOVLOUOUG[CSRO6].(OL
KoTtootaoelg poptwong avap£povial 6Toug 0pLoHoUG).

ztn 7", 8",9" kat 10" ZTAAN €x0oupE TO AOPOLOUA TWV USPOCTATIKWVY KOl
USPOBUVAULKWY TILECEWV.

2tn 11" ZtAAn €X0UE TOV UTIOAOYLOHO TOU TTAXOUC TWV EAACHATWV(T) yia TIG LEYLIOTEC
TIEOELG, £TOL OTWG TIPOKUTITOUV OO TN ox€on mou SlveTal amo Toug
KOVOVIOHOUG[CSRO6].

2tn 12" ZtAn éxoupe Tov unoAoyLopd tou POcBeToU TdXoUE AOYW SLdBpwong Tou
eAdopatog (corrosion addition) péoa otig MAeUPLKEG Se€AUEVEG avTioTOLXQ, £TOL OTIWG
SlapopdwveTal amo TG MEPLOXEC MOV opilel 0 KAVoVIoUOG [CSRO6].

7tn 13" ZtAn éxoupe Tov UTIOAOYLOUO TOU CUVOALKOU TtdouG Adyw StdBpwaong Tou
eAdopatog (corrosion addition), £toL OMw¢ MPOKUTTEL Ao T oX€on mou dilvetal ano
TOUG KOVOVLOUOUG[CSRO6].

7tn 14" TN €X0UUE TOV UTIOAOYLOHO TOU TTAXOUC TwV EAOCUATWV(T) yia TIG MEYLOTEG
TIEOELG, £TOL OTWG TIPOKUTITOUV Ao TN oXéon Tou Sivetal amod Toug
KOVOVLOUOUG[CSRO6].

Inueiwon: Metd amnod kabe mivaka akoAouBei Alota pe OAa Ta oTOLKELQ TTOU £XOUV
xpnotpornotnBel yla toug utoAoyLopoU¢ Tou Tivaka. TOCO 0TOUC TIVOKEC, 000 Kal 0T
Alota otolyeiwv mou akoAouBel umtdpyel avadopd avVILoTOLXA OTOUG
KQVOVLOUOUG[CSRO6].
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Nivakag 3.8°

CH.4,SEC6,P.33 CH.4,SEC6,P.33

0] 143.790 -111.662( -200.693 0 0 32.128] -56.903| 143.790 143.790
0.5 143.790 -111.662| -200.693 0 0 32.128] -56.903| 143.790] 143.790
1| 143.790 -111.662| -200.693 0 0 32.128] -56.903| 143.790 143.790
15 143.790 -111.662( -200.693 0 0 32.128] -56.903| 143.790 143.790
2| 143.790 -111.662| -200.693 0 0 32.128| -56.903| 143.790] 143.790

CHA4,SEC6,.33 CH.4,SEC6,P.33

0 85872 -124.065| -177.235 0 0 -38.193[ -91.363| 85872 85.872
05 8.872 -124.065| -177.235 0 0 -38.193] -91.363| 85.872| 85.872
1| 85872 -124.065| -177.235 0 0 -38.193[ -91.363| 85.872] 85.872
15[ 85.872 -124.065| -177.235 0 0 -38.193[ -91.363| 85.872] 85.872
2| 85872 -124.065| -177.235 0 0 -38.193| -91.363| 85.872| 85.872

CH.4,SEC6,P.33 CH.4,SEC6,P.33

0 68.175 -127.855| -170.067 0 0 -59.681( -101.892| 68.175| 68.175
05 68.175 -127.855| -170.067 0 0 -59.681| -101.892| 68.175| 68.175
[ 68.175 -127.855| -170.067 0 0 -59.681( -101.892| 68.175 68.175
15[ 68.175 -127.855| -170.067 0 0 -59.681( -101.892| 68.175| 68.175
2| 68.175 -127.855| -170.067 0 0 -59.681| -101.892| 68.175| 68.175

® Ta anoteAéopata Tou mapandvw mivako £xouv urtohoytotel yia z pe Bripa 0.1 ,aAAG xdptv
ouvtopiag mapouciaovral yia z pe Brjpa 0.5.

OL 6pol Msw, lyy, 1zz exolv utoAoyLoTelL Le BAon TNV UTtdpxouoa PEon Topn Tou ‘GALISSAS'.
Ot umtoAoyLopol yivovtal yla kataotdoelg doptwong H1,H2,F1,F2,(BAéme oplopoug).
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CH.6,SEC.1,P.13 CH.3,SEC.3,P.19

0 8.945 1.200 1.200 3.000( 8.945
0.5 8.945

1 8.945
1.5 8.945

2 8.945

CH.6,SEC.1,P.13 CH.3,SEC.3,P.19

0 7.130 1.200 1.200 3.000( 7.130
0.5 7.130

1 7.130
1.5 7.130

2 7.130

CH.6,SEC.1,P.13 CH.3,SEC.3,P.19

0 9.728 1.200 1.200 3.000( 9.728
0.5 9.728

1 9.728
1.5 9.728

2 9.728
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DETAILS

D= 19.100 m
Z1op= 19.100 m
Log 19100 m
Pe= 1.025| t/m”3
g= 9.810| m/s"2
hpg= 2150 m
Tie= 13.075 m
H1 H2
3,=Cye*g*sin O+C, a4+ Cipdpiann CH.4,SEC.2,P.6 -9.776 9.7758437
3,,570.23,"8 CHA4,SEC2,P.5 0.841
ag=f,(1.58-0.47C,)(2.4/LN(1/2)+34/L-600/ CHA4,SEC2P.5 0.429
T/ 180 (2T )A2*R CHA,SEC2,P.5 -0.437
=f,¥960/L¥(V/Cy)"(1/4) 11.483
T,=(2nMg)N(1/2) 11.561
H1 H2 F1 F2
Ce CH.4,SECA4,P.17 1 -1 0
Cys -0.8 0.8 0
Co 1 Al o
H1
e CHASEC2P6 3.037| +y 0 -3.037046/ +y 0|
Aeme-30°8 CH.4,SEC2,P.5 4.205
3,=0 /180%(2*1/Tg)"2*y CH4SEC2P.6 0.097|y
Te=2.3K/(GM)A(1/2) CH.4,SEC.2,P.4 13.187
Kr=0.35*B CHA4,SEC2P.5 11.270
GM=0.12*8 CH.4,SEC2,P.5 3.864
©=9000*(1.25-0.025*Ty)f ki, ((B+75)*1) 24.607
Ky= 1.000
Agien, =D 1/180%(2m/T )1 2*[x-0.45L] 0.514
R=z-min(D/4+T,¢/2,D/2) CHASEC2PS -7.400
H1 H2 F1 F2
Cp=t- 0.6 Ty /T CH.ASEC4,P.17 0.6 -0.6 0
Cr 0
Cp 1 0
= 15.220| knots
Ce= 0.811
L= 174.000 m
X= 87.000 m
y=B-w 14.100 m
B= 32.200 m
w= 2.000
H1 H2
x-Xg=+-0.75*I, CH.4,SEC6,P.33 15.840| -1584| m
= 211200 m

96



Ko= -1.000
= CH.4,SEC.2,P.4 1.000
- 0.500
A=0,6*(1+T,o/Ty)L CH.4,SEC.5,P.20 208.800) m
A=0,6*(1+2*T,/(3*Tg L 174.000 m
Te= 13.075 m
€=10,75-((300-L)/100)*1,5 CH.1,5EC4,P.17 13.075
z= 2.150
SIDE GIRDER AT 4800 FROM BL
Zyor 19.1|m
Z= 4.8|m
R=z-min(D/4+T/2,D/2) -4.75

H1 H2
3,=Cx6*8*sin O+C,ca5urgetCxppitenn -9.619] 9.619215
c,=1.21*((1+0.33*(s/1)*2)"(1/2)-0.69*s/I 0.7054401
s/l= 1
¢,=1-0.5*s/r CH.6,SEC.1,P.3 0.5
r= 2
s= 2
I= 2
A,=0.95-0.45*[oy/Ry] CH.6,SEC.1,P.13
Ry= 235|N/mm~2
0,=C{Cow[Msw/I](z-N)+Cyy [Myy/Iy](z-N)-Cyyu[M H1 H2 F1

CH.6,SEC.1,P.12 -0.00984]| -y
C= CH.6,SEC.1,P.12 1
H1 H2 F1 F2

Csw -1 1 -1
Cav -1 -1
Cwn 0 0 0
Mgy= 1000963.4
Mun=(hogging)190*F,*f,CLA2T ; CH4SEC3,P.11 569454.95
Myy=(sagging)110*F,*f,CLA2T,C3107(-3) 329684.45
My=(0.3+L/2000)*F,*f,CLA2T, CH.4,SEC3,P.13 1159889.8
Fp= 1
N= CH.1,SEC.4,P.18 8.559181
Iy= 2073540.6
I,= 1054967.1
treserve= CH.3,SEC.3,P.18 0.50 mm
SIDE GIRDER AT 10560 FROM BL
Zoor= 19.1]m
Z= 10.56|m
R=z-min(D/4+T¢/2,D/2) 1.01

H1 H2
3,=Cxg*8*sin O+C, 4 rgetCxppitch -9.279] 9.278769
SIDE GIRDER AT 12320 FROM BL
Zoor 19.1|m
Z= 12.32|m
R=z-min(D/4+T,/2,D/2) 2.77

H1 H2
3,=Cx6*g8*sin O+CyqagurgetCrppitehn -9.175| 9.174744
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3.2.2.7.YTIOAOYLO GG TOTILKNG AVTOXTG 6TIG 6TAOpi8eG (girders) Tov
SimBpuevov (double bottom)
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Yx€610 3.7(2x€610 3C)

e [opeia epyaciac untohoylopov otaBuidwv (girders) Touv SutvOuesvou

(double bottom)

e JtaBuidec (Girders)

1.Mpaypatomnoleitot UTTOAOYLOUOC TILECEWV KB’ U o¢ Twv deapevwy Tou

SumUBOPEVOU yLa TOV UTTOAOYLOUO TOU TIAXOUC TOU EAACUATOG TwV oTaBuidwv. Etol

€XOUE:

YTOAOYLOUO USPOOTATIKWY KAl USPOSUVAULKWYV TILEGEWV TIOU
aokouvtal péoa otig de€apeveg Tou SutuBuevou, Le peuotod
BaAaoowvo vepd kaB'uog Twv EAaoUATWY TwV otabuidwy, yla
0<z<2.15m, pe BrApa 0.1m.
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2.Mapouciaon amoteEAECUATWY OTOUG MOPAKATW TIVAKEG :

Mivakoag 3.9: YoAoyLopOG KaBapwV maxwV EAACUATWY KoL TTIPOCOETWY TtaxwyV

SLABpwong yla TECELG TOU aokoLvTal péoa oTig Se€apueveég Tou SmUBuUEVoOU yLa

O<y<2.15m.

Napouvoiaon TVAKWV :

Avtiotolya pe tov mivaka 3.2

Nivakag 3.9°

GIRDER AT 1540 FROM CL
CH.4,SEC.6,P.33 CHASEC6P.33
7 PRESSURE IN STILL WATER INERTIAL PRESSURE TOTAL PRESSURES
Dt H00P,, | HL 2 F R | W | m ]| | R
p*g* (zrop240.5%dyp) P (a, ¥ zrop2)ay (x-xg))
0[ 195575 -101.326 101.326 0 0 94.249| 296.901| 195.575 195575
0.5 190.547 -102.403 102.403 0 0 88.144| 292.950| 190.547| 190.547
1] 185519 -103.479 103.479 0 0 82.040| 288.999| 185.519| 185.519
15 180.492 -104.556 104.556 0 0 75936 285.048( 180.492| 180.492
)| 175464 105,633 105633 0 0 | 69831 281,007 175464] 175464
215 173.956 -105.956 105.956 0 0 68.000] 279.912| 173.956| 173.956
GIRDER AT 12320 FROM CL
CH.4,SEC.6,P.33 CH.4,SEC6,P.33
4 PRESSURE IN STILL WATER INERTIAL PRESSURE TOTAL PRESSURES
P (zrop-2)+100%Ppy H1 H2 F1 F2 H1 H2 F1 F2
P¥e¥(2op240.5%dyp) P (3, (zrop-2)ayt (x-4g))
0| 195.5746 -101.326 101.326 0 0 94.249| 296.901| 195.575| 195575
0.5 190.547 -102.403 102.403 0 0 88.144| 292.950| 190.547| 190.547
1| 185.5194 -103.479 103.479 0 0 82.040| 288.999| 185.519| 185519
1.5] 180.4917 -104.556 104.556 0 0 75.936| 285.048| 180.492| 180492
2| 175.4641 -105.633 105.633 0 0 69.831 281.097| 175.464| 175.464
2.15 173.9558 -105.956 105.956 0 0 68.000 279912 173.956 173.956

° Ta anoteAéopata Tou mapandvw mivako £xouv urtohoyLotel yia z pe Bripa 0.1 ,0AAG xdpLv
ouvtopiag mapouciaovral yia z pe Brpa 0.5.
OL 6pol Msw, lyy, 12z exoUv umtohoyLoTel e Baon TV UTtApYoUoa HECh ToUN Tou ‘GALISSAS'.
Ol umoAoyLopot yivovtat yla kataotaoelg poptwong H1,H2,F1,F2,(BAéne oplopoug).
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CH.6,SEC.1,P.13

NET THICKNESS

t=15.8*c,c,s(ps+Py )/ (RA,)A(1/2)

CH.6,SEC.2,P.24

w

CH.6,SEC.2,P.24

Ash

H1 H2 F1 F2 (ps+Py) ¥s*172/(Mm*A*Ry)*1073 5*(ps+pw)*s*|/(ta*sind)
5.308 9.461 7.646 7.646 394.155 20.797
5.133 9.398 7.547 7.547 388.910 20.521
4,952 9.335 7.447 7.447 383.665 20.244
4,765 9.271 7.346 7.346 378.420 19.967
4,569 9.206 7.243 7.243 373.175 19.690
4,509 9.187 7.211 7.211 371.601 19.607

CH.6,SEC.1,P.13

NET THICKNESS

CH.6,SEC.2,P.24

CH.6,SEC.2,P.24

t=15.8*cac,s(p5+pw)/(Ry}\p)"(1/2) w Ash
H1 H2 F1 F2 (ps+Pw) *s*122/(m*A;*Ry)*1073 5*(ps+pw)*s*|/(ta*sind)
5.308 9.461 7.646 7.646 394.155 15.516
5.133 9.398 7.547 7.547 388.910 15.309
4.952 9.335 7.447 7.447 383.665 15.103
4.765 9.271 7.346 7.346 378.420 14.896
4.569 9.206 7.243 7.243 373.175 14.690
4.509 9.187 7.211 7.211 371.601 14.628
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CH.3,SEC.3,P.19

CH.3,SEC.3,P.19
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DETAILS

D= 19.100 m
Zrop= 1900 m
Zog= 19.800 m
P= 1.025| t/m73
g= 9.810] m/s*2
hpg= 2150 m
Tic= 13.075| m
H1 H2
3,204 *85iN O+C, e Corcn CHASEC2P.6 9338 +R* |0.059105| 9.338465| +R* | -0.05911
8,ge=0.2%2"8 CH.4,SEC2,P.5 0.841
ay=f,(1.58-0.47C5)(2.4/L71/2)+34/L-600/1  CHASEC2P.5 0.429
8,1 =d T/ 1805 (2T )N 2R CH4SEC2P.5 0.059/*R
b=f, *960/L*(V/Cy)\(1/4) 11.483
T,=(2r\/g)\(1/2) 11.561
H1 H2 F1 F2
Coo CH.4,SEC.4,P.17 1 1 0 0
O -0.8 08 o 0
Cor 1 Al o
H1 H2
a7=Cyy* BpeanetCn* Arai*Cop *Bpitc CH.4,SEC2P.6 3.037 -3.03705
Ame-3*8 CH.4,SEC.2,P.5 4.205
a,0=0 TU/180%(2*n/Tg)A2*y CH.4,SEC2,P.6 1.567
Te=2.3K./(GM)M(1/2) CHASEC2P4 13.187
Kr=0.35*B CHASEC2P.5 11.270
GM=0.12*B CH.4,SEC.2,P.5 3.864
©=9000*(1.25-0.025*Tg)f k,((B+75)*n) 24.607
K= 1.000
A= D T1/180*(2m/T )" 2*[x-0.45L] 0.514
R=z-min(D/4+T,/2,0/2) CHASEC2P.6
H1 H2 F1 F2
Cp=+- 0.6 T, /T, CHASECAP.17 0.6 0.6 0 0
Cr 0 0 0 0
Cp 1 ST 0
V= 15.220(knots
Ce= 0.811
L= 174.000|m
X= 87.000{m
y=B/2 16.100[m
B= 32.200|m
H1 H2
X-Xg=+-0.75*|, CH.4,SEC.6,P.33 15.840 -15.84 m
= 21.120|m
Kp= -1.000
fp= CH.4,SEC.2,P.4 1.000
f= 0.500
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A=0,6%(1+2*T /(3*Tg))L 174.000|{m
Ts= 13.075|m
C=10,75-((300-L)/100)"1,5 CH.1,SEC.4,P.17 9.336
c,=1.21*((1+0.33%(s/1)A2)7(1/2)-0.69*s/I 1.037 0.72
c,=1.21*((1+0.33*(s/1)*2)~(1/2)-0.69*s/I 1.041 0.7
s/l= 0.273
s/l= 0.265
¢,=1-0.5*%s1/r CH.6,SEC.1,P.3 0.820
c,=1-0.5*%s2/r 0.825
r= 2.000
I= 2.640
A,=0.95-0.45*[oy/Ry] CH.6,SEC.1,P.13
Ry= CH.1,SEC.4P.17 315.000|N/mmA~2
Ry= 235.000|N/mmA2
0X=C|{CSW[MSW/IV](Z—N)+CWV[MWV/IY](Z—N)—CWH[IVIWH H1 H2 F1 F2
(z-N) CH.6,SEC.1,P.12 -0.001 0.000757 | -0.00076 | 0.000757
- 0 0 0 0
C= CH.6,SEC.1,P.12 1
H1 H2 F1 F2

Csw CH.6,SEC.1,P.13 -1 1 -1 1
Cwv -1 1 -1
Cwh 0 0 0
Mgy = 1000963.350
Myy=(hogging)190*F,*f,CL"2T,C cH.4,SEC.3,P.11 569454.952
Myy=(sagging)110*Fy,*f,CL"2T,C3107(-3) 329684.446
MWH=(O.3+L/2000)*FM*prL"ZTLCC CH.4,SEC.3,P.13 1159889.823
Fpn= 1.000
N= CH.1,SEC.4,P.18 8.559
b= 1.000
f= CH.4,SEC.2,P.4 0.500
Iy= 2073540.551
Iy= 1054967.136
s1(Tmax-16.32)= 0.720 m
s1(16.32-19.1)= 0.700 m
m= CH.6,SEC.2,P.15 10.000
I= 2.64 m
T,=R,/37(1/2) CH.6,SEC.1,P.12 135.677| 181.865
sind=(b=90) 1.000
A=1.2%(1-0.85*[0,/R,}) CH.6,SEC.1,P.12
troserve= CH.3,SEC.3,P.18 0.50 mm
FOR GIRDER 1540 FROM CL
Zrop= 19.1|m
v 1.54|m

H1 H2
az=Cy*aneave* Czr *aroit Cop* Apitch 3.037| -3.03705
Aron=6 T/180*(2*1/Tg)"2*y 0.150
FOR GIRDER 12320 FROM CL
y= 12.32Im

H1 H2
az=Cy*aneavetCr * ot Cop* Apitchz 3.037] -3.03705
a,o=0 TT/180*(2*1/Tg) 2*y 3.650
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3.2.3.MpAdo0Oct0o naxog Aoyw SLafpwong Kot TEALKA anoteAéopato

3.2.3.1.TeAMKA QTOTEAECLAT

JTOUC TIAPOKATW TIVAKEG TTOPOUGLAIOVTAL OL ATTALTOUEVEG TILECG TIOX WY EAACUATWY KOl
POTIWV QAVTIOTOONG EVIOXUTIKWY avTioToLlya, OTWE 0UTA UTIOAOYLOTNKAV Ao TOUG
KOVOVLOUOUC (OL TLUEG UTTOAOYLOTNKOV QO TOUG TPONYOULEVOUG TILVOKEG) KOl CUYKpivovTal
LLE QUTEC TNG UTIAPYOUCAG LECNC TOUNAG.

Nivakag 3.10 FINAL TABLE FOR PLATING

EXISTING PLATE REQUIREDPLATE |
PLATES

taross(MM) [tpeeMm) | tae(mm) 0.5%t(MmYmm)=tye+0.5
BOTTOM PLATE 6] 15| 95 15 110
INNERECTIOVPIAEN 65| 10 1200 28] 150
BILGE KEEL PL R2000 6] 15| 95 15 110
SIDE SHELL (2150mm-5630mm) 145 130 85 15 100
SIDE SHELL (5630mm-9065mm) 5] 15| 120 18 140
SIDE SHELL (9065mm-12500mm) 155 10 1200 18] 140
SIDE SHELL (12500mm-13075mm) s 10 1200 18 140
SIDE SHELL (13075mm-15935mm) s 1o 90 15 105
SHEERSTRAKE (15935mm-19100mm) 5] 15| 90 18 110
MAIN DECK STRINGER B[ 10 85 20 105
35 15 35 20 55
W o] 35 200 s
LONG BULKHEAD(2150mm-4800mm) 165 40 145 28] 115
LONG. BULKHEAD(4800mm-5560mm) s 125 128 20 15
LONG.BULKHEAD(5580mm-7720mm) 35| s 120 20 140
LONG BULKHEAD(7720mm-10520mm) 35 15 10 20 130
LONG BUL KHEAD(10520mm-13320mm) B we  es 20 15
LONGBULKHEAD(13320mm-15240mm) | 115 95 80| 20| 100
LONG.BULKHEAD(15240mm-19100mm) B o] 7o 200 90
LONG BULKHEAD(16320mm-18600mm) |  145] 125 55 20| 75
LONG BUL KHEAD(18600mm-19500mm) 6] w0 55 20 75
6] 15| 95 15 110
ns 10 95| 15 110
105 90 90 13 105
105 90 75 13 a0
s m0 w00 15  us

Napatipnon: MapatnpoUpe OTL OTLE SUO MEPLITTWOELG TTOU £XOUV UTIOYPOLLMLOTEL LE
KOKKLVO, N TLUN TOU UTtAPXOVTOG EAACLLOTOC EVOL LKPOTEPN TOU AALTOULEVOU, OTOTE
£XOUME TOTIKEG OLOTOXLEG.
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Nivakag 3.11 FINAL TABLE FOR STIFFENERS

ITEM ENSTING PLATE ENITING STIFENERS W ENISTING |W REQUIRED
D D 1 plate) {mm)|0.5tc{plate) {mm) WEB(mm)[tw(mm) FLANGE(mm) |tf{mm) ~(0.5tc(stffeners)(mmwt{cm®3)  w(cm3) |bp(m)
BOTION 05 03 0308
118 | a0onsis 1 o w8 w1 | m)
SIDESHELL
5 THE T
1 e T
15 R K TR
155 I W 1 5 e W
155 L 9 5 5 W W
wl o wm W 1 343-
1 R N TERE:
INNERBOTIOM
L5 oy 165 EEEEE T
INNER I0E SHELL
Rl 165 YEERE K T
205 [300kL6 15 HE G 5 6§
{00116 145 R N R
70 [os0igno)s 35 HE R G T
23 [150%d0i6 B HERE K T EE
000 B R I TR
53 [1nodojie 115 R W T
BB0000/15 3 HE G T
00 s/t B HE G | w
st [aoiaonyss 145 I K 1 o
S21300K0K11/6 19 I N 1 o
MAIN DECK
119 B HENEEE T
3 HE R K I
3 HEEE I G
153 35 I ] m oy
1 1 R ] m] o
0 35 I HECEE
INNERBOTIOM (L
1 [0y 1 THEE T
3 ey 15 TR E T
BIGE KEEL
sookakts 1 L N e

Napatipnon: MNapatnpoUpe OTL o€ TPELG {WVEG EVIOXUTIKWVY TIOU €XOUV UTIOYPOLHLOTEL LE
KOKKLVO, N TN TOU Z TWV UTTAPXOVIWY EVICXUTIKWV ELVal LIKPOTEPN TOU OIMOLTOUHEVOU,
OTOTE £XOULE TOTUKEG OLOTOXIEG.
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3.2.3.2.TpOTIOL AVTIHETWTILOTG TOTIUK®V XGTOXLWDV
e EAdopata

To umtdpxovta €AACHOTO TOU ECWTEPLKOU MAEVUPLKOU EAACUATOC OTIG SUO {WVEC TTOU £XOUE
UTIOYPOUULIOEL e KOKKLVO oToV Ttivaka3.10, SV LKOVOTIOLOUV TOUG KavovLopoUG Kal Ba
TPENEL va evioxuBouv. H evioxuon autr yivetal pe tnv tonobétnon Awplbwv elaopdtwy,
(6LOU TIAXOUG IE TO UTIAPXOV KoL TTAQTOUC 75 cm KaTA UAKOG TwV EAQCUATWY OTNV AVWw Kal
KOTW TIEPLOXI) TOU EAACUATOC TTOU a.oToXE((0oX€6103.8).

4800 mm from BL

/20 mm

/20 mm

21250 mm from BL

Yx€610 3.8
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e EvioXUTIKQ

T UTIAPXOVTA EVIOYUTLKA TTOU €XOUV UTIOYPOUULOTEL e KOKKLVO, OTIWE dalveTal aToV Tiivaka
3.11, &&v IkavomoloUV TOUG KOVOVIOUOUG Kol Ba TpEMEL miong va evioxuBouv, £T0L WoTE val
LNV £XOUE TOTIKEG aoTo)iec. O TPOMOC evioxuong elval n tomoBétnon Aduag (flat bar)
Katd pétwro tng dAavtlag (flange), pe unkog 10mm peyaAltepo amo auto tng GAAvtiag Kot
maxoc 6Lo pe tn pAavtla(ox€dlo3.9 ).0poiwg £xouv UTIOAOYLOTEL KAl OL EVIOYUOELG yLa T
UTIOAOLTTOL EVIOXUTLKA TIOU A0TOXOUV.

100x14

yIxX06 b

c00x10

Yx€610 3.9 side shell stiffeners 35-38,200x90x10/14+100x14
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3.2.3.3.TEAMKA XTIOTEAEGUATA LETA TLG EVIOYXVOELG
Nivakac 3.12.FINAL TABLE PLATING

PLATES EXISTING PLATE REQUIRED PLATE
tyosMM)  [tyemam) the(mm) 0.5,(mm) | tygss(MM)=tyet0.5%;
16 145 95 15 110
165 14,0 120 2.8 150
16 145 95 15 110
145 13.0 85 15 100
15 135 120 18 140
15,5 14.0 120 18 140
145 13.0 120 18 140
SIDE SHELL (13075mm-15935mm) 145 13.0 9.0 15 105
SHEERSTRAKE (15935mm-19100mm) 15 135 9.0 18 110
MAIN DECK STRINGER 13 110 85 20 105
135 115 35 20 55
14 12,0 35 20 55
3 30.5 145 2.8 175
16.5 14.0 145 2.8 175
3 30.5 145 2.8 175
145 125 125 20 145
2 25.0 120 20 140
135 115 120 20 140
2 25.0 120 20 140
135 115 110 20 130
13 11.0 95 20 115
115 95 8.0 20 10.0
13 110 70 20 9.0
145 125 55 20 75
16 14.0 55 20 15
16 145 95 15 110
125 110 95 15 110
105 9.0 9.0 15 105
105 9.0 75 15 9.0
125 11.0 10.0 15 115
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MNivakac 3.13 FINAL TABLE STIFFENERS

ITEMS EXISTING PLATE EXISTING STIFFENERS W EXISTING |W REQUIRED
ID ID t(plate)(mm) |0.5tc(plate)(mm) [WEB(mm) tw(mm) FLANGE(mm) tf(mm) FLAT BAR(mm)  [th(mm) [0.5tc(stiffeners)(mm) [wt(cmA3) w(cmA3) bp(m)
0.5 0.5 0.528
16 1.5 400 13 100 18 1.5 1120 274
SIDE SHELL
14.5 1.5 350 12 100 17 1.5 860 228
15 1.75 350 12 100 18 1.5 888 199
15 1.75 300 13 90 17 1.5 670 244
15.5 1.75 300 13 90 17 1.5 672 187
15.5 1.75 250 10 90 15 1.5 440 187
14.5 1.75 200 10 90 14 100 14 1.5 558 343
15 1.75 300 11 90 16 2 590 289
NNER BOTTOM
16.5 2.75 350 12 100 17 1.5 838 588
NNER SIDE SHELL
16.5 2.75 250 12 90 16 100 16 1.5 844 816
14.5 2 300 11 90 16 100 12 1.5 912 621
14.5 2 250 12 90 16 100 12 1.5 745 529
13.5 2 250 10 90 15 100 15 1.5 748 513
13 2 250 10 90 16 1.5 448 379
13 2 200 10 90 14 100 14 1.5 551 320
115 2 200 10 90 14 1.5 302 199
13 2 250 10 90 15 1.5 430 199
13 2 250 10 90 16 2 448 145
14.5 2 300 11 90 16 2 912 144
16 2 300 11 90 16 2 912 144
MAIN DECK
20-19 350X100X12/17 13 2 350 12 100 17 2 820 269
18]|250x90x12/16 13 2 250 12 90 16 2 464 272
17[200x90x10/14 13 2 200 10 90 14 2 296 275
15-3 400X100X13/17 13.5 2 400 13 100 17 2 1032 49
2-1 400X100X13/17 14 2 400 13 100 17 2 1036 49
0 1160X300X11.5/20 13.5 2 1160 13.5 300 20 2 8700 49
INNER BOTTOM CL
1-2 16 1.5 350 12 100 17 1.5 870 394
3-4 12.5 1.5 150 12 90 12 120 12 1.5 396 394
14 1.25 250 12 90 16 1.25 334 249
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3.2.3.4.EAeyyo¢ eAacpatwyv oteyavig @paktig(bulkhead).

O £\eyxo¢ eAaopaTwy oTeyavng GPaKTnG EYLVE UE TIG TILECELG TIOU 0LOKOUVTAL 0TO €€WTEPLKO
TIAEUPLKO €Aaopa amo Tn Balacoa, Pe TN AOYLKH OTL VoL OL HEYLOTEG TILECELG TIoU Ba
pUropouaoayv va avamtuxBouy, Kal pe mpocbean naxoug Aoyw SlaBpwong (corrosion
addition) péoa otnv meploxn Twv MAsuplkwyv defapevwv (oxedlo 3F).

Nivakag 3.13.FINAL TABLE FOR WEB PLATING

WATER BALLAST AREA
PLATES EXISTING PLATE REQUIRED PLATE tc CH3,SEC3,P.19
toosMM) [tredmm) | timm) | 0.5t(mm) | typss(Mm)=tt05%, | tcl tc2  [roundupys(2*te2jttreserve
150 135 95 15 110 12 12 30
135 120 85 15 100 1.2 12 30
150 135 85 15 100 1.2 12 30
145 130 8.0 15 95 12 12 30
125 110 75 15 9.0 12 12 30
SIDE SHELL (13075mm-16320mm) 125 110 9.0 15 105 12 12 30
SHEERSTRAKE (16320mm-19100mm) 120 10.0 9.0 20 110 17 17 40
150 135 95 15 110 12 12 30
155 140 95 15 110 1.2 12 30

CH3,SEC3,P.18
besene™ 0.5 mm

3.2.3.5.YTtoAoylopnd¢ Tayovg insert plates.

AOYW CUYKEVTPWONG TACEWV OTLG YWVIEC TOU OTOUIOU OTO EMIMESO KATAOTPWLATOG,
TOMOBETOUE TIPOOONKEC EVIOXUUEVWY EAaopdTwy (insert plates), 6mw¢ autd umoAoyilovtal
katd [CSRO6] wg e€nc:

INSERT PLATES CH.3,SEC.6,P.54
tins=(0.8+0.4*1/b)*t(mm) ||(m) b(m) t(mm)
14.5 4.32 6.93 13.5

Insert plate |

Yx€6103.10 insert plate
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3.3. YITOAOYLOLOG SLOUNKOUG aVTOXT)S

3.3.1.NAdvo epyaciog

3.3.3.1 £to)o¢
Oa MPETEL va yIVOUV oL £EAC KOTOLOKEUOLOTIKEG EPYAOILEC:

o va adalpebei n Sapnkng dpaktr otn center line,

e va SnuloupynBouv avolypata oto Katdotpwpa adou kaboplotouv To MAATOG Kol
1o pnKkog (b*l ) Twv avolypdtwy,

e Na evioxuBel n péon toun, Omou Kpivetal amopaitnto,
£TOL WOTE VAl LKOWOTIOLOUVTAL Ol OTTALTAOELG TOU KavoviopoU[CSRO6].
3.3.2.YnoAoyLopHoG apXLknG pomng avtiotaong(net 2)

3.3.2.1.ZToela oV AapBavovtal VTTOYM YLX TOV UTTOAGYLOMO TG

KaOaprg pomG avticTaong
Ta otoeia mou AapPBavovtat urton pe Baon [CSRO6] ival ta €n¢ (CH.5,SEC.1,P.4) :

e OAa ta AN TWV EAACUATWY HELWHEVA Katd To 0.5 Tou mpooBeTtou maxoug Adyw
duaBpwong (tc)

thet =tgross*0.5tc , oTPOYyUAOTIOLNpEVO OTO 0.5 mMm.

e OAa ta cuvexOpeva SLOUNKN EVIOXUTLKA KOL OL CUVEXOUEVEG SLOUNKELG OTABULOEG
KATW ortd TO KUPLWG KATACTPWHAL.

e OMo ta StopnKn cUVEXOUEVA KATAOKEUOOTLKA OTOLXELDL .
e  OLSLaPNKELG OUVEXOMEVEG OTABULOEG TOU otnpilovtal o SLAUNKELG PPAKTEG.
AEN Aappdvovtol umoyn :

o OLSLaPNKELC KUHATOELSEIC PPaKTEC

3.3.2.2.Ilp@TN EKTiUNGT POTH)G AVTIGTAOTG TNG LEGTIC TOUNG

XpelalOUaoTe [LO TPWTHN EKTIUNON TNG POTING avtioTaong, £ToL wote va anodaciooupes Tu
oAAayec Oa yivouv. EToL urtohoyi{oupe T pOT avTioTAoNG LE TO HeEyaAUTEPO Gvolypa
mAdtoug otopiou ( hatch coaming ) mou Ba pnopovoape va eiyaue, SnAadn :

b=B-2*w=32.20-2*2=28.2m (ox€6wo 4A,”APXIKH NPOZEITIZH MEZHZ TOMHZ')

Me Bdon to mapandvw oXESLo YIVETOL 0 UTTOAOYLOWMOG TN POTING avtioTaong.
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O avaAUTIKOG UTTOAOYLOUOC TOU APATIBeTOL OTO MapApTnUa A KOL TO AMOTEAECUA Elval :
3
Ziacrua=8.113 m

JuykplvovTag HE TNV OMALTOUMEVN POTIH AVTLOTAONG AT TOUG KAVOVIOMOUG £XW:

Z =12377Tm?3

req

dpo Ba wpémel va evioyvbel n péon toun mate va avéndel to Z xatd 34,4% .
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3.3.3 KataokeuaoTtikég MpotAoeLg

3.3.3.1. KATAOKEVAGTIKEG TIPOTAGELS TIOV EQAPUOCTNKAV

e TomoB<tnon otabuidwy oto dumubpevo .

TomoBetnoape 3 otabuideg oto SutvBEVO, e TOV TPOTIO TTOU MaPoUaCLAlovTal oTo
0X€610 3.11 pe kOKKLvo Ypwpa. H avénon mou eixaue otn pomr avtiotaong nTav
Hkp adou evw eixape avfnon otn pomr adpdvetag, |, , ixape Tautoxpova
LETATOTLON TOU oudétepou afova, N, Tpog Ta KATW. TEAIKA AOYw KOTAOCKEUAOTLKIG
SuaokoAiag kat eAdxLotng av&nong Tng Pomn¢ aviiotaong 6ev emAEXONKe autn n
Abon .

Converted vessel with flo

@]

~

n

a 2

A A R M S R
1111111

B N O R N A |
1111111

1177

21 Gl
&
s

1514 13 12 1 1 9 8
rCTT CTT

76 4
T T
10 Le Le La Le

B —

T
'

‘s

2 1 0

9 L7 Ls
[ 1 L rrirrpr ] rr

1B 17 16 15 14 13 12 1 1009 B 7 6 5

Ix€610 3.11
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Anuoupyia avw mAeupikig de€apevig (top tank)

Anuoupynoape avw mAsupikn de€apevn (top tank) pe élacpa avénuévo katd

1.5mm armo to PEYAAUTEPO TTAXOC TOU ECWTEPLKOU TTAEUPLKOU EAAOCHOTOC Kall

kouBouaol (coaming plate) auénuévo katd 3 mm armnod To Ao EAACUATOC TNC AVW

mAcupkng de€apevig . Me tnv (Sla Aoyikn eTUAEXONKAV KaL TOL EVICXUTIKA TWV

eAaopatwy.

2 5 g6 b

vessel with top

Tank

T =
hs N
e A
o e

o L5
g 44

RS
iEY

111111

/I/?JJJJIJJJJJJJJJJJJJJJ

21

a0
6 15 4 1312 110 9 8 7 6 5 4 3 2 1 q
rrrrrrororrrrotrTt T

0
1

s
[ rrrrrrerrrprpprprir

B17 1615 1413 2 0 19 8 7 65 43 2 1 g

Ix€610 3.12
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e Emloyn avolypotog KUToug

EmtiAé€aue kuAioueva mAsupika karakia KUToug (side rolling hatch covers) Aoyw

OLKOVOULKOTEPNG AUOTG.

Me Baon autnv tnv entdoyn Ga mpénel To MAATOG TOU Kartakiou va givat nepimou 0.4 B.

Emtionc ue Baon ta ouota mAoia emAEyPnkav ot UTOAOUTEG SLOTAOELC TOU QVOIYLATOG

kutou(chatch opening).

MINAKAZ OMOIQN MAOIQN

0.4%B=32.2%0,4=12,88m »
| .

bhatch=0.43%B=13,86m7

JJJJJJJJJJJJJJ

Ix€610 3.13
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31800 DWT
BULK BRODOGRADILISTE NUEVA
SHIP CARRIER SPLIT NORDHVAL | FORTUNA | CATALUNYA | GALISSAS
Lyp (M) 171.50 179.30 182.00 182.00 216.00 174.00
B (m) 28.40 30.80 32.26 32.26 32.24 32.20
bside=(B'
braten)/2(m) 4.60 8.10 6.67 6.90 9.07 9.17
bgise/B 0.16 0.26 0.21 0.21 0.28 0.28
D (m) 14.10 15.45 17.90 16.67 19.10 19.10
DWT (tns) 31800.00 38100.00 55000.00 | 50213.00 72800.00 | 50000.00
hhaten(m) 1.40 1.50 1.15 1.40 0.995 1.90
lhaten(mM) 19.20 21.12 21.35 16.80
lcargo(mM) 28.80 30.80 30.00 21.12
Hatch opening
|
|
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3.3.3.2. KOTAGKEVAGTIKEG TIPOTAGELG IOV £XOVV EQAPUOGTEL 6E AAAEG
neA£TeG.( Consulting & Outsourcing Department (TECNITAS) - Bureau Veritas )

e TomoB<tnon evioXutikwv Tumou T otnv Avw MAsUpLki de€apevri(top tank).

Converted vessel with TSTs added

. ) -
[E] fi £ 130) [
B
3 Fa .
T 15 4 s
» - -
Hull girder strength criteria QAL_ _
Pl e Lens St okl | Shee/mas W] i
Ea 1
Fulla el | N T
eadsamipy [ EFET [ R T | A Ludal
Mudin dbetors o [ 27013 T (T L .
s [T =l . 4 Ll
Ly
=t I8
tath s
1l
S 1,
1 Y
.*él-ll Llais'nlel 11
L — I I -
) I-W,,';] AR, T
fiss ikl
1 11 ¥

‘r11r11r11r11r1LI111,

1o

fecnitas

Ix€do0 3.14

e TomoB<tnon evioXutikwv tUMou T otnv avw mAsuptkn Seapevi(top tank) kat
avgnon nayxoug Tou EAACLOTOG KATOOTPWLATOG .

Converted vessel with TSTs added + deck thickness

7
H m
iy
& 2 L]
Hol 6 Lo SackEnMoth | Nebone o] LLL‘ T
i ~ [l
v ] i - -
Modubss ok okl | ;:gm I A:fmg I 2‘|:nnn _
Mot st bosomey | STOR3 [ A0 | Ta00 . i
s e e I5a) " A
s -
|7 R 1
=
& F i
- ~
: -
g, 1 11 1 31 11 [
N T T O T N N O e e N e N s e e 1111 .
T q = = =
TBCIItAS
.
Ix£610 3.15

e TomoBftnon evioXutikwv TUTou T otnv dvw Aeupikn de€apevn (top tank) kat
TLAVW OTO KOTACTPWHAL.
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Converted vessel with TSTs added + overdeck longs

Hull girder strength criteria
Wb Swchme | N o] LL@

Fuk e Zm
Mesiwah [ R [ ETE [
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Zxé610 3.16

TonoB£tnon evioxutikwv Tumou T kot cuyKOAAnon ¢Aavi{wv ota EVICXUTLKA TOU
KOTOLOTPWHLOLTOG.

Converted vessel with TSTs + additional deck long flanges
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TonoB£tnon eVIOXUTIKWV TUTIOU T KOl TOTLOOETNON EVIOXUTIKWV EVELANECO
amo Ta R8N UTIAPYOVTA TOU KOTOLOTPWHATOG.

Converted vessel with TSTs + intermediate deck longs
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3.3.3.TeAKOG UTTOAOYLOMOG POTING aVTLOTAONG
3.3.3.1. YTOAOYLONOG pOTIIG aQVTIGTAGTC TG HEGTIC TOMTG GTT) TTEPLOXN

OTONIOV KUTWV.
(ox€bio 4B)

Napovoiaon mivoka :

3tn 1" ZtAAn Sivetal n ovopaoia kABe Tepayiov.

7tn 2" ZtAAn Sivetal to mAdtog kdBs eAdopatog os cm.
3tn 3" ZtAAn Sivetat to mdxo¢ EAAOUATOC OE cm.

2tn 4" ItAn Sivetat to ywopevo 2" kat 3" oTAAng.

2tn 5" 2tAn Sivetal n andotaon tou kévtpou Bdpouc k&Be cToeiov amod Tov
nuBuéva og m.

2tn 6" ZtAAn Sivetat to ywopevo 4" StAng entt tnv andotacn tou k&Oe tepayiou
ard Tov oUSETEPO Afova OTO TETPAYWVO.

2tn 7" 2tjAn Sivetal To ywopevo 5™ kat 6™ otAANG.
2tn 8" ZtjAn Sivetal to UPog Tou k&Be Tepaiou og m.

2tn 9" ZtiAn Sivetat o umoAoylopdg TG pomrc adpavelag Tou KABE Tepayiou o€
m~2-cm”2.
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MAIN PARTICULARS

EXPRESS GALISSAS 174 MIDSHIP SECTION SM CALCULATION | TABLE 1 of 11
32.2
19.1
TEM b (cm) t(cm) AREA (cm2) Y (m) AY (m-om2) ] AY2 (m2-cm2)]  h (m) Bh2/12 (m2-cm2)
1410.000 1.450 2044.500 20,007 -14.823 115728.896 |  0.015 0.036
1232.000 1.400 1724.800 2.164 3732.467 49411.995 0.014 0.028
314.159 1.450 455,531 0.727 331,062 20999.482 2.000 151.844
348.000 1.300 452,400 3.890 1759.836 5949.341 3.480 456.562
343.500 1.350 463.125 7.348 3407.219 13.225 3.435 455.966
343.500 1.400 480.900 10.783 5185.304 5130.024 3.435 472.854
57.500 1.300 74.750 12.788 955.866 2076.908 0.575 2,060
286.000 1.300 371.800 14.505 5392.959 18159.020 2.860 253.431
316.500 1.350 427.275 17.518 7484.790 42737.084 3.165 356.676
378.000 1100 415.800 19.106 7944.067 55845.156 0.011 0.004
539.000 1150 619.850 19.400 12025.090 87535.501 0.012 0.007
200.000 0.900 180,000 4.800 864.000 1328.168 0.009 0.001
70.000 -0.900 -63.000 4.300 -302.400 -464.859 20,009 0.000
15.000 0.900 27.000 4.725 127575 210.378 0.150 0.051
200.000 0.900 180,000 10.560 1900.800 1667.454 0.009 0.001
70.000 20,900 -63.000 10.560 -665.280 -583.609 20,009 0.000
15.000 0.900 27.000 10.485 283.095 237.943 0.150 0.051
200.000 1100 220,000 16.320 3590.400 17050.825 0.011 0.002
70.000 -1.100 -77.000 16.320 -1256.640 5967.789 | -0.011 20,001
15.000 0.900 27.000 16.245 438,615 2057.098 0.150 0.051
215.000 1.450 311.750 1.075 335.131 12934.931 2.150 120,089
75.000 1.450 -108.750 1.075 -116.906 -4512.185 0.750 5.008
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EXPRESS GALISSAS

LONGITUDINALS

FLAT BAR

MAIN PARTICULARS

174]m MIDSHIP SECTION SM CALCULATION TABLE 20f 11

32.2jm

19.1]m
215.00 1.10 236.50 1.08 254.24 9812.71 2.15 91.10
75.00 -1.10 -108.75 1.08 -116.91 -4512.19 0.75 -5.10
75.00 3.05 228.75 2.53 577.59 5699.05 0.75 10.72
78.00 1.25 97.50 5.19 506.03 521.67 0.78 4.94
75.00 2.50 187.50 5.96 1116.56 45711 0.75 8.79
280.00 115 322.00 9.12 2936.64 828.06 2.80 210.37
280.00 1.10 308.00 11.92 3671.36 5972.70 2.80 201.23
192.00 0.95 182.40 14.28 2604.67 8344.18 192 56.03
386.00 1.10 424.60 Ay 7290.38 39569.50 3.86 521.20
228.00 1.25 285.00 17.46 4976.10 28179.55 2.28 123.46
90.00 140 126.00 19.05 2400.30 16761.08 0.90 8.51
16.00
40.00 115 736.00 0.20 141.20 39397.64 040 9.81
10.00 1.65 264.00 0.39 103.42 13400.73 0.02 0.01
14.00
35.00 1.05 514.50 1.98 1016.14 15798.69 0.35 525
10.00 155 217.00 181 392.28 7071.69 0.02 0.00
x12+120x12)
15.00 1.05 15.75 0.59 9.21 756.69 0.01 0.00
9.00 1.05 945 0.54 5.10 459.93 0.09 0.01
12.00 1.20 14.40 0.50 7.13 709.92 0.01 0.00
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EXPRESS GALISSAS

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SM CALCULATION TABLE 3 of 11
B= 32.2
D= 19.1
12+120x12)
15.00 1.05 15.75 1.35 21.26 598.88 0.01 0.00
9.00 1.05 9.45 1.31 12.33 364.59] 0.09 0.01
12.00 1.20 14.40 1.26 18.14 563.65 0.01 0.00
1.00
35.00 1.05 36.75 0.65 23.89 1732.66 0.01 0.00
10.00 1.55 15.50 0.60 9.30 741.46 0.10 0.01
1.00
35.00 1.08 36.75 1.40 51.45 1374.82 0.01 0.00
10.00 1.55 15.50 1.35 20.93 589.38 0.10 0.01
25.00 1.08 26.88 0.45 12.09 1341.97 0.25 0.14
9.00 1.48 13.28 0.35 4.65 681.76 0.01 0.00
35.00 1.05 36.75 2.00 73.50 1118.32 0.01 0.00
10.00 1.55 15.50 1.95 30.23 480.26 0.10 0.01
35.00 1.08 36.75 2.70 99.23 852.51 0.01 0.00
10.00 1.55 15.50 2.65 41.08 367.07 0.10 0.01
35.00 1.05 36.75 3.40 124.95 622.71 0.01 0.00
10.00 1.55 15.50 3.35 51.93 269.06 0.10 0.01
35.00 1.05 36.75 4.10 150.68 428.93 0.01 0.00
10.00 1.55 15.50 4.05 62.78 186.24 0.10 0.01
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MAIN PARTICULARS

EXPRESS GALISSAS

L= 174 MIDSHIP SECTION SMCALCULATION | TABLE 4 of 11
B= 32.2
D= 19.1
35.00 1.05 36.75 5.52 202.86 146.47 0.01 0.00
10.00 1.65 16.50 .47 90.26 69.10 0.10 0.01
35.00 1.05 36.75 6.24 229.32 59.87 0.01 0.00
10.00 1.65 16.50 6.19 102.14 29.03 0.10 0.01
30.00 1.15 34.50 6.96 240.12 10.68 0.01 0.00
9.00 1.55 13.95 6.91 96.39 9.13 0.09 0.01
30.00 1.15 34.50 1.68 264.96 0.92 0.01 0.00
9.00 1.55 13.95 1.63 106.44 0.18 0.09 0.01
30.00 1.15 34.50 8.40 289.80 26.94 0.01 0.00
9.00 1.95 13.95 8.35 116.48 9.69| 0.09 0.01
30.00 1.15 34.50 9.12 314.64 88.72 0.01 0.00
9.00 1.95 13.95 9.07 126.53 33.67 0.09 0.01
30.00 1.15 34.50 9.84 339.48 186.27 0.01 0.00
9.00 1.5 13.95 9.79 136.57 12.11 0.09 0.01
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EXPRESS GALISSAS

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SM CALCULATION TABLE 5 of 11
B= 32.2
D= 19.1
I
30.00 1.15 34.50 11.28 389.16) 488.69] 0.01 0.00
9.00 1.55 13.95 11.23 156.66 192.38 0.09] 0.01
25.00 0.85 21.25 12.00 255.00 427.19] 0.01 0.00
9.00 1.35 13.95 11.95 166.70 274.22 0.09 0.01
25.00 0.85 21.25 12.72 270.30 575.40 0.01 0.00
9.00 1.35 13.95 12.67 176.75 370.51 0.09] 0.01
20.00 0.85 17.00 13.44 228.48 596.52 0.01 0.00
9.00 1.25 11.25 13.39 150.64 388.12 0.09 0.01
10.00 1.25 12.50 13.35 166.88 425.39 0.01 0.00
20.00 0.85 17.00 14.16 240.72 750.34 0.01 0.00
9.00 1.25 11.25 14.11 158.74 489.10 0.09 0.01
10.00 1.25 12.50 14.07 175.88 536.87 0.01 0.00
20.00 0.85 17.00 14.88 252.96) 921.79] 0.01 0.00
9.00 1.25 11.25 14.83 166.84 601.75 0.09] 0.01
10.00 1.25 12.50 14.07 175.88 536.87 0.01 0.00
20.00 0.85 17.00 15.60 265.20 1110.86) 0.01 0.00
9.00 1.25 11.25 15.55 174.94 726.06) 0.09 0.01
10.00 1.25 12.50 15.51 193.88 798.72 0.01 0.00
30.00 0.90 27.00 17.02 459.54 2438.61 0.01 0.00
9.00 1.40 11.25 16.97 190.91 1005.42 0.09 0.01
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MAIN PARTICULARS

EXPRESS GALISSAS L= 174 MIDSHIP SECTION SM CALCULATION TABLE 6 of 11
B= 32.2
D= 19.1
30.00 0.90 27.00 17.72 478.44 2811.08 0.01 0.00
9.00 1.40 11.25 17.67 198.79 1159.83 0.09 0.01
30.00 0.90 27.00 18.42 497.34 3210.00 0.01 0.00
9.00 1.40 11.25 18.37 206.66) 1325.26) 0.09 0.01
25.00 1.05 26.25 2.80 73.50 583.91 0.01 0.00
9.00 1.45 13.05 2.65 34.58 309.05 0.09 0.01
10.00 1.60 16.00 2.45 39.20 410.69] 0.02 0.00
25.00 1.05 26.25 3.45 90.56 434.06) 0.01 0.00
9.00 1.45 13.05 3.30 43.07 232.00 0.09 0.01
10.00 1.60 16.00 3.10 49.60 312.07 0.10 0.01
25.00 1.05 26.25 4.10 107.63 306.38 0.01 0.00
9.00 1.45 13.05 3.95 51.55 165.98 0.09 0.01
10.00 1.60 16.00 3.75 60.00 226.97 0.02 0.00
30.00 0.95 28.50 5.52 157.32 113.59] 0.01 0.00
9.00 1.45 13.05 5.48 71.45 54.38 0.09 0.01
10.00 1.20 16.00 5.43 86.88 69.65 0.01 0.00
30.00 0.95 28.50 6.24 177.84 46.43 0.01 0.00
9.00 1.45 13.05 6.20 80.84 22.79] 0.09 0.01
FLAT BAR 10.00 1.20 16.00 6.15 98.40 20.87| 0.01 0.00
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EXPRESS GALISSAS

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SM CALCULATION | TABLE 7 of 11
= 32.2
= 19.1

25.00 1.0§ 26.25 6.96 182.70 8.13 0.01 0.00
9.00 1.45 13.05 6.92 90.24 4.72 0.09 0.01
10.00 1.20 16.00 6.87 109.92 6.68 0.01 0.00
25.00 0.85 21.25 7.68 163.20 0.57 0.01 0.00
9.00 1.35 1215 7.64 92.77 0.17 0.09 0.01
10.00 1.50 15.00 7.59 113.85 0.08 0.02 0.00
25.00 0.85 21.25 8.40 178.50 16.59)] 0.01 0.00
9.00 1.35 12.15 8.36 101.51 8.54 0.09 0.01
10.00 1.50 15.00 8.31 124.65 9.45 0.02 0.00
25.00 0.85 21.25 9.12 193.80 54.65 0.01 0.00
9.00 1.35 1215 9.08 110.26 29.52 0.09 0.01
10.00 1.50 15.00 9.03 135.45 34.37 0.02 0.00
25.00 0.85 21.25 9.84 209.10 114.73 0.01 0.00
9.00 1.35 1215 9.80 119.01 63.08 0.09 0.01
10.00 1.50 15.00 9.75 146.25 74.84 0.02 0.00
25.00 0.85 21.25 11.28 239.70 301.00 0.01 0.00
9.00 1.35 12.15 11.24 136.51 168.01 0.09 0.01
25.00 0.85 21.25 12.00 255.00 427.19] 0.01 0.00
9.00 1.35 1215 11.96 145.25 239.37 0.09 0.01
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EXPRESS GALISSAS

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SMCALCULATION | TABLE 8 of 11

= 32.2

= 19.1

7 13
20.00 0.85 17.00 12.72 216.24 460.32 0.01 0.00
9.00 1.25 11.25 12.68 142.59 299.38 0.09 0.01
10.00 1.40 14.00 12.68 177.45 372.56 0.01 0.00
20.00 0.85 17.00 13.44 228.48 596.52 0.01 0.00
9.00 1.25 11.25 13.40 150.69 388.78 0.09 0.01
20.00 0.85 17.00 14.16 240.72 750.34 0.01 0.00
9.00 1.25 11.25 14.12 158.79 489.85 0.09 0.01
20.00 0.85 17.00 14,88 2529 921.79] 0.01 0.00
9.00 1.25 11.25 14,84 166.89 602.57 0.09 0.01
25.00 0.85 21.25 15.60 331.50 1388.58 0.01 0.00
9.00 1.35 12.15 15.56 188.99 785.13 0.09 0.01
25.00 0.80 20.00 17.02 340.40 1806.38 0.01 0.00
9.00 1.40 12.60 17.00 214.14 1132.04 0.09 0.01
25.00 0.80 20.00 17.62 352.40 2041.66 0.01 0.00
9.00 1.40 12.60 17.60 221.70 1279.89| 0.09 0.01
25.00 0.80 20.00 18.22 364.40 229135 0.01 0.00
9.00 1.40 12.60 18.20 220.26 1436.82 0.09 0.01
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MAIN PARTICULARS
FXPRESS GALISSAS L= 174|m MIDSHIP SECTION SMCALCULATION | TABLE 9 of 11
B= 32.2m
D= 19.4m
30,00 0.90 27.00 16.87 455,49 236224 030 0.20
9.0 140 1260 17.02 214,45 1138.02 0,01 0.00
30,00 090 27.00 17.12 16224 249020 030 0.20
9.0 140 1260 17271 21760 1198.68 0,01 0.00
30,00 090 27.00 1737 468,99 262153 030 0.20
9.0 140 1260 1752 20,75 1260.91 0,01 0.00
30,00 090 27.00 17,62 475.74 2756.25 030 0.20
9.0 140 1260 17,17 223,90 1324.12 0,01 0.00
30,00 090 27.00 1787 182,49 2804.33 030 0.20
9.0 140 1260 18.02 207,05 139011 0,01 0.00
30,00 090 27.00 18.12 48924 3035.79 030 0.20
9.0 140 1260 1827 23020 1457.07 0,01 0.00
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EXPRESS GALISSAS

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SM CALCULATION  |TABLE 10 of 11
B= 32.2
D= 19.1
30.00 0.90 27.00 18.37 495.99 3180.63 0.30 0.20
9.00 1.40 12.60 18.52 233.35 1525.60 0.01 0.00
30.00 0.90 27.00 18.62 502.74 3328.84 0.30 0.20
9.00 1.40 12.60 18.77 236.50 1595.71 0.01 0.00
30.00 0.90 27.00 19.05 514.35 3591.66 0.01 0.00
9.00 1.40 12.60 19.01 239.46 1663.05 0.09 0.01
35.00 1.00 35.00 18.96 663.54 4582.14 0.35 0.36
10.00 1.50 15.00 18.79 281.86 1906.70 0.02 0.00
35.00 1.00 35.00 18.99 664.71 4608.88 0.35 0.36
10.00 1.50 15.00 18.82 282.36 1917.99) 0.02 0.00
25.00 1.00 25.00 19.08 476.88 3340.04 0.25 0.13
9.00 1.70 15.30 18.96 290.07 2003.11 0.02 0.00
20.00 0.80 16.00 19.13 306.13 2159.26 0.20 0.05
9.00 1.20 10.80 19.04 205.62 1434.01 0.09 0.01
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MAIN PARTICULARS

EXPRESS GALISSAS L= 174m MIDSHIP SECTION SM CALCULATION | TABLE 110f 11
B- 32.2Im
D= 19.1]m

40.00 1.10 44.00 19.50 858.00 16731.00 040 0.59

10.00 1.50 15.00 19.71 295.61 5825.78 0.02 0.00

40.00 1.10 44.00 19.53 859.47 16788.25 040 0.59

10.00 1.50 15.00 19.74 296.11 5845.51 0.02 0.00

40.00 1.10 44.00 19.57 860.93 16845.60 040 059

10.00 1.50 15.00 19.77 296.61 5865.27 0.02 0.00

40.00 1.10 44.00 19.60 862.40 16903.04 040 0.59

10.00 150 15.00 19.81 297.11 5885.06 0.02 0.00

40.00 1.10 44.00 19.63 863.87 16960.58 040 0.59

10.00 150 15.00 19.84 297 .61 5004.88 0.02 0.00

40.00 1.10 44.00 19.67 865.33 17018.22 040 0.59

10.00 1.50 15.00 19.87 298.11 5024.74 0.02 0.00

SUM. 31549.56 237138.45 876183.42 3563.35
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TOTAL AREA = 31549.56187 | cm2

TOTAL MOMENT

237138.4513 | m-cm2

= 7.516378588 | M ABL

TOP FROM NA : Ntop = 11.58362141 | m

MOMENT OF INERTIA (WHOLE SECTION)

1759493.538 | cm2-m2

Z top= 151894.945 | m-cm2

Zgor= 234087.9344 | m-cm2
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3.3.3.2. YTOAOYLONOG pOTHG aQVTIGTAGTG HEGTG TOUNG 0TI TTEPLOXT] EKTOG
OTOUIWV KUTWV.
(ox€duo 4C)

O unoAoylopoi mapatiBevral oto napaptnua B

3.3.3.3 'EA£YX0G ATIOTEAECUATWY POTIG AVTLGTACTG.

Z, (ms)
IN HATCH NO HATCH
REQUIRED | AREA AREA
Zreq Ztactual Ztactual
12.377 15.189 18.009

Znueiwon: OL TLHEG TNG POTING QVTIOTOONG £XOUV UTTOAOYLOTEL Kall [LE TO tpoypappa MARS
ToU YaAAlkoU vnoyvwpova, He anokAiton 3%
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[KEDANAIO 4°]

YMNOAOTIZMOZ NEOY BAPOYZ METAAAIKHZ KATAZKEYHZ METAZKEYAZMENOY MAOIOY
‘EXPRESS GALISSAS’
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Ke@aiairo 4° YIIOAOTIZEMOX NEOY BAPOYX
METAAAIKHYE KATAXKEYHX METAXKEYAXMENOY
[IAOIOY ‘EXPRESS GALISSAS’

A
Ewcaywyn
210 mapov kedpalato urtoloyiletal To VEo BAPOC TNG LETAAALKN G KATOOKEUNG, AOyw TOV
QTTALTOUEVWY LETATPOTIWV.

Ol JETATPOTMEC TIOU amattolvTal xwpilovtal og U0 BACIKEG KOTNyOpPLEG.
AuTt£c eival oL €€Ac:

1.Metatponég AOyw véou TUmou mAoiou (petaokeun de€apevomiolou o Aoilo Enpou
doprtiov), onweg adaipeon cwANVWoewyY Kal Stapnkoug GpakTng, mpoOcOean YEPAVWV KTA.

2.METATPOMEG AOYW ATMOLTHOEWY TWV Kavoviopwv [CSRO6], 6mwg dnuioupyia avw
TIAEVPLKNG Se€aEVNG, EVIOXUON EAACUATWY, EVIOXUTLKWV KTA.

To napodv kepdAatlo cuvodeVETAL OO TO OXESLO YEVLKAC dLaTtaéng, oTo omoio avadépovral
OAEC OL UETATPOTIEC TIOU £XOUV YIVEL.

4.1. YToAOYLOMOG VEOU BAPOUG LETUAALKNG KATAGKEUNG
(lightweight)

4.1.1. YnoAoyloudg adatpolpevwy tepayiwv (deducted items)

Ta tepdya mou Ba adalpebolv apouatalovrol MePANTTIKA WG EEAC:

e EAdopata(plates) kat evioxutika(stiffeners) otn mepLoxn Tou KATAOTPWHATOG OOV
Ba dnpovpynBoulv avolypata yla tn tonobEtnon twyv otoulwv kutwv(hatches) .

® Alaunkng kupatostdng ppaktn (corrugated longitudinal bulkhead) yio peyaiitepn
XWPNTIKOTNTA.

e Eykdpola KUPaToeldng dpaktn otov vopéa (frame) No 47 yia Tnv eKUETAAAELON TNG
XWPNTKOTNTOC TOU slop tank.

¢  JWANVWOELG

JUYKEKPLUEVO TIOPOKATW TtapaTiOeToL Tivakag e akpLBr) oTolela yia To KABe TepdxLo:

143



144



Mivakag 4.1 ‘DEDUCTED ITEMS’

D ITEMS 1(m) h(m) b(m) t(mm) p(kg/mA2/mm) |A(m72) W(tons/ITEM) W(tons/m) Wioraltons) |KG(m) MT(tons*m) LCG(m) ML(tons*m)
DECK PLATE(HATCH AREA) 6 16.800(- 13.860 13.500 8.000 232.848 25.148 1.497 150.886 19.514 2944.304 98.260 14826.010
DECK STIFFENERS(400x100X13/17)
é FLANGE (9X2X6) 108 16.800 0.100 17.000 8.000 1.680 0.228 0.014 24.676
% WEB (9X2X6) 108 16.800 0.400 13.000 8.000 6.720 0.699 0.042 75.479
TOTAL 0.927 0.055 100.155 19.740 1977.057 98.260 9841.219
TOTAL 26.075 1.552 251.040 19.604 4921.362 98.260 24667.228
% 8 129.920 0.090 17.000 8.000 11.693 1.590 0.012 12.722
e 8| 129.920 0300 _ 13.000 8.000 38.976 4.054 0.031 32.428
2 5 644 0.043 45.150 3.840 173.375 98.260 4436419
(U]
% 8 129.920 0.090 12.000 8.000 11.693 1.123 0.009 8.980
8 8 129.920 0.150 12.000 8.000 19.488 1.871 0.014 14.967
g 2.993 0.023 23.947 18.050 432.241 98.260 2353.018
a 2 129.920 2.500 12.500 8.000 324.800 32.480 0.250 64.960 18.550 1205.008 98.260 6382.970
g 2 129.920 1.000 15.000 8.000 129.920 15.590 0.120 31.181 16.800 523.837 98.260 3063.825
g 2 129.920 3.500 17.000 8.000 454.720 61.842 0.476 123.684 3.835 474.328 98.260 12153.174
=] 1 180.116 10.800 18.500 8.000 1945.257 287.898 2.216 287.898 10.920 3143.846 98.260 28288.857
3.128 576.819 10.320 5952.635 98.260 56678.263
CORROGATED BHD(TRANSVERSE) 1 39.095 10.800 18.500 8.000 422.231 62.490 2.216 62.490 10.920 682.393 36.500 2280.891
PLATE BOTTOM 1 28.200 7.200 24.640 16.000 8.000 190.224 24.349 0.863 24.349 3.835 93.377 36.500 888.727
BOTTOM STIFFENERS(300X90X13X17)
FLANGE(3) 3 28.200 0.090 17.000 8.000 2.538 0.345 0.012 1.036
WEB(3) 3 28.200 0.300 13.000 8.000 8.460 0.880 0.031 2.640
TOTAL 1.225 0.043 3.675 3.400 12.495 38.340 140.900
% BOTTOM STIFFENERS(250X90X12X16)
2 FLANGE 1 28.200 0.090 16.000 8.000 2.538 0.325 0.012 0.325
E WEB 1 28.200 0.250 12.000 8.000 7.050 0.677 0.024 0.677
8 TOTAL 1.002 0.036 1.002 4.700 4.708 36.940 37.001
x BOTTOM STIFFENERS(250X90X12X16)
8 FLANGE(2) 2 28.200 0.090 16.000 8.000 2.538 0.325 0.012 0.650
5 WEB(2) 2 28.200 0.250 12.000 8.000 7.050 0.677 0.024 1.354
g TOTAL 1.002 0.036 2.003 4.400 8.815 36.500 73.121
g BOTTOM STIFFENERS(300X90X11X16)
[ FLANGE(2) 2 28.200 0.090 16.000 8.000 2.538 0.325 0.012 0.650
WEB(2) 2 28.200 0.300 11.000 8.000 8.460 0.744 0.026 1.489
TOTAL 1.069 0.038 2.139 3.000 2.139 36.500 78.062
PLATE TOP 1 28.200 6.900 24.640 15.000 8.000 182.298 21.876 0.776 21.876 18.070 395.295 36.500 798.465
TOP STIFFENERS(100X10FB)(11X2) 22 9.500 0.100 10.000 8.000 0.950 0.076 0.008 0.076 18.070 1.373 36.500 2.774
BRACKETS(5X2) 10 1.500 0.960 3.200 15.000 8.000 3.936 0.472 4.723 18.070 85.348 36.500 172.397
TOTAL 4.016 122.333 10.512 1285.943 36.559 4472.339
PIPING SYSTEM 1 23.760 90.000 3.788 90.000 19.600 1764.000 89.300 8037.000
TOTAL 1040.192 13.386 13923.939 90.228 93854.831
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4.1.2. YnoAoylopog npoodetwv tepayiwv (added items)

Ta tepdyLa mou Ba mpooteBouv mapouotalovral MeEPANTTIKA w¢ €ENG:

e EAdopata(plates), evioxutika(stiffeners) kat unmpakéta (brackets) yia kamakia
kutwv (hatch covers) kat kouBouotla (hatch coamings).

e [epavol

e Tepdyia yla tn Snuioupyia avw mAeupikng Se€apevic(top tank), étoL wote va
LKOVOTIOLELTOL O KAVOVLOUOG Yla TN pomr) avtiotaong (section modulus)[CSRO6].

e  EVIOYXUTLKO yLa TN oTNPLEN TOU KATAOTPWHATOC oTh center line, petd thv adaipeon
™G SLAUAKOUG KUMOTOELS0UG HPAKTAC.

Tepdyla yla tnv evioxuon eA0CUATWY KOl EVIOXUTLKWY TIOU l0TOX0UCAV TOTILKA.

JUYKEKPLUEVO TIOPOKATW TTapaTiOeTOL TIivaKkag e akpLBr oToLXEla yia TO KABE TEUA)LO:
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MNivakoag 4.2 ‘ADDED ITEMS’

ITEMS I(m) h(m) b(m) t(mm) p(kg/m~2/mm) [A(m"2) W(tons/ITEM) |W(tons/m) Wiora(tons) [KG(m) MT(tons*m) [LCG(m)  [ML(tons*m)
6 16.8]- 13.86 15 8 232.85 27.94 1.66 167.65 21.41 3589.99 98.26 16473.34
« 108 16.8 0.065 8 8 1.09 0.07 0.00 7.55
S 108 16.8 0.125 6 8 2.10 0.10 0.01 10.89
8 0.17 0.01 18.43 21.35 393.59 98.26 1811.35
ju
[
E 60 6.93 0.1 17 8 0.69 0.09 0.01 5.65 21.01 118.83 98.26 555.65
60 6.93 0.4 13 8 2.77 0.29 0.04 17.30 21.21 366.94 98.26 1699.63
0.38 0.06 22.95 21.16 485.76 98.26 2255.28
28.49 209.04 21.38 4469.34 98.26 20539.98
144 1.9 1 16 8 1.90 0.24 35.02 20.55 719.68 98.26 3441.14
- 24 1.5 1.5 14.5 8 1.69 0.20 4.70 19.60 92.08 98.26 461.63
2 6 61.32 1.9]- 16 8 116.51 14.91 89.48 20.45 1829.83 98.26 8792.12
% 21.53 129.20 20.45 2641.59 98.26 12694.89
5 35.00 175.00 21.10 3692.50 99.86 17475.50
16 129.92 0.09 16 8 11.69 1.50 0.01 23.95
16 129.92 0.3 11 8 38.98 3.43 0.03 54.88
4.93 0.04 78.83 17.46 1376.29 98.26 7745.35
z
E 2 129.92 0.09 16 8 11.69 1.50 0.01 2.99
E 2 129.92 0.3 11 8 38.98 3.43 0.03 6.86
4.93 0.04 9.85 19.26 189.72 98.26 968.17
2 129.92 7.5 14.5 8 974.40 113.03 0.87 226.06 17.46 3947.02 98.26 22212.73
2 129.92 0.9 16 8 116.93 14.97 0.12 29.93 19.05 570.23 98.26 2941.27
344.67 17.65 6083.26 98.26 33867.53
1 29.12 0.3 20 8 8.74 1.40 0.05 1.40
1 29.12 1.16 13.5 8 33.78 3.65 0.13 3.65
o 5.05 0.17 5.05 20.50 103.42 98.26 495.81
8 129.92 0.1 14 8 12.99 1.46 0.01 11.64 14.88 173.22 98.26 1143.83
6 129.92 0.1 16 8 12.99 1.66 0.01 9.98 3.35 33.43 98.26 980.42
4 129.92 0.1 12 8 12.99 1.25 0.01 4.99 5.88 29.33 98.26 490.21
Q 2 129.92 0.1 12 8 12.99 1.25 0.01 2.49 6.96 17.36 98.26 245.11
E 8 129.92 0.1 15 8 12.99 1.56 0.01 12.47 8.76 109.26 98.26 1225.53
E 2 129.92 0.1 14 8 12.99 1.46 0.01 291 12.72 37.02 98.26 285.96
E 4 132.32 0.1 12 8 13.23 1.27 0.01 5.08 1.08 5.46 97.06 493.17
E 2 129.92 0.75 16.5 8 97.44 12.86 0.10 25.72 2.53 64.95 98.26 2527.66
z 2 129.92 0.75 16.5 8 97.44 12.86 0.10 25.72 4.43 113.83 98.26 2527.66
2 129.92 0.75 13.5 8 97.44 10.52 0.08 21.05 5.96 125.34 98.26 2068.08
2 129.92 0.75 13.5 8 97.44 10.52 0.08 21.05 7.35 154.59 98.26 2068.08
0.44 143.11 6.04 863.78 98.22 14055.70
1006.06 17.75 17853.90 98.53 99129.41
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4.1.3. Nivakag availuong KG kat LCG twv mapandvw TepoXiwy .

Mivakag 4.3 ‘KG kat LCG tepayiwv ‘

LCG LCG(m)  |KG(m) KG(m)
Lt +LtLe/22FR71-240.8 98.26|D+t/2+(s=0.4) 19.51
DECK STIFFENERS(400x100X13/17) LartLert(LyL)/2 98.26(D+h, ¥0.6+(s=0.4) 19.74
LtlerHLy+Lo)/2 98.26h+0.69 3.84
LtLerHLy+L)/2 98.26((D+(s=0.7)-(s=0.7)-(3*0.7)/]  18.05
LiptLert(LtLe)/2 98.26(D+(s=0.7))-2.5/2 18.55
3 Lt HLg+L)/2 98.26|(D+(5=0.7))-2.5-1/2 16.8
> Lo (L2 98.26|(5.52-2.15)/2+2.15 3.84
'g CORROGATED BHD Lt HLg+L )2 98.26(16.32-5.52)/2+5.52 10.92
E CORROGATED BHD(TRANSVERSE) FR47 36.5((16.32-5.52)/2+5.52 10.92
2 [PLATE BOTTOM (2X2) FR47 36.5((5.52-2.15)/2+2.15 3.835
& [BOTTOM STIFFENERS(300X90X13X17) FR.48-0.8 38.34|MESURED FROM MIDSHIP P 34
BOTTOM STIFFENERS(250X90X12X16) FR.48-14 36.94|MESURED FROM MIDSHIP P 4.7
BOTTOM STIFFENERS(250X90X12X16) FR47 36.5{MESURED FROM MIDSHIP P 4.4
BOTTOM STIFFENERS(300X90X11X16) FR47 36.5{MESURED FROM MIDSHIP P 3
PLATE TOP (2X2) FR47 36.5(16.3243.5/2 18,07
TOP STIFFENERS(100X10FB)(11X2) FR47 36.5(16.3243.5/3 18.07
BRACKETS(5X2) FR47 36.5(16.3243.5/4 18.07
PIPING SYSTEM FR.67 89.3((D+0.5) 19.6
LtLert(Ly+L )/ 2 98.26(D+0.5+h i) 214
LytLet(LtLo)/2 98.26|(D+0.5+h gaming) Ny 21.35
LytLet(LtLo)/2 98.26)|D+0.5+h 3ming 21.16
LytLet(LgtLo)/2 98.26/(D+0.5+h 514ng/2) 20.55
LytLet(LgtLo)/2 98.26|(D+0.5) 19.60
LiptLert(LytLe)/2 98.26|D+(s=0.4)+h,/2 2045
FR.71 99.86/D+2 21.10
Ll H(L L)/ 98.26/((D+(s=0.4))-0.9-16.32)/2+14  17.46
LiptLeH(L+L)/2 98.26(D+(s=0.2)-h;/2 19.26
) Ll #(L#L )2 98.26/((D+(s=0.4))-0.9-16.32)/2+14  17.46
2 LtLaHLg#L/2 98.26|D+(s-0.410.9/2 19.05
E LiptLert(LgtLe)/2 98.26(D+(s=0.7)+h, ¥0.6 20.50
§ Ll #(L#L )2 98.26/(16.32-2%0.72) 14.88
< LirtLert(LtLe)/2 98.26(hdb+1.2) 3.35
LirtLert(LtLe)/2 98.26((4.8+3/2*0.72) 5.88
LtlerHLy+Lo)/2 98.26((4.8+3%0.72) 6.96
LtlerHLy+Lo)/2 98.26(10.56-2.5*0.72) 8.76
Ll #(L#L )2 98.26/(10.56+3*0.72) 12712
(FR40-FR95)/2 97.06|hg/2 1.08
LirtLert(LtLe)/2 98.26|(2900-2150)/2+2150 2.53
LtlerHLy+Lo)/2 98.26/(4800-4050)/2+4050 443
LiptLert(LtLe)/2 98.26|(6330-5580)/2+5580 5.96
LtlerHLy+Lo)/2 98.26/(7720-6970)/2+6970 7.35
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4.1.4. TeAKOG UTTOAOYLOMOG VEOU BAPOUG LETAAALKNG KOTOLOKEUNG
(Light weight)
Mivakag 4.4 ‘YroAoyiopdg véou lightweight

TYPE ID W(tons) [KG(m) MT(ton*m) |LCG(m) |ML(tons*m)
DECK PLATE(HATCH AREA) -150.89 19.51 -2944.30 98.26| -14826.01
DECK STIFFENERS(400x100X13/17) -100.15 19.74 -1977.06 98.26 -9841.22
CL BOTTOM STIFFENERS(300x90x13/17) -45.15 3.84 -173.38 98.26 -4436.42
CL TOP STIFFENERS(150x90x12/12) -23.95 18.05 -432.24 98.26 -2353.02
CLTOP PLATE -64.96 18.55 -1205.01 98.26 -6382.97
CLTOP PLATE -31.18 16.80 -523.84 98.26 -3063.83
g CLBOTTOM PLATE -123.68 3.84 -474.33 98.26| -12153.17
e CORROGATED BHD(LONGITUDINAL) -287.90 10.92 -3143.85 98.26| -28288.86
é CORROGATED BHD(TRANSVERSE) -62.49 10.92 -682.39 36.50 -2280.89
5 PLATE BOTTOM -24.35 3.84 -93.38 36.50 -888.73
8 BOTTOM STIFFENERS(300X90X13X17) -3.68 3.40 -12.50 38.34 -140.90
g BOTTOM STIFFENERS(250X90X12X16) -1.00 4.70 -4.71 36.94 -37.00
BOTTOM STIFFENERS(250X90X12X16) -2.00 4.40 -8.81 36.50 -73.12
BOTTOM STIFFENERS(300X90X11X16) -2.14 3.00 -6.42 36.50 -78.06
PLATE TOP -21.88 18.07 -395.29 36.50 -798.47
TOP STIFFENERS(100X10FB)(11X2) -0.08 18.07 -1.37 36.50 -2.77
BRACKETS(5X2) -4.72 18.07 -85.35 36.50 -172.40
PIPING SYSTEM -90.00 19.60 -1764.00 89.30 -8037.00
HATCH COVERS 167.65 21.41 3589.99 98.26 16473.34
HATCH STIFFENERS (125X65X6/8)(9x2x6) 18.43 21.35 393.59 98.26 1811.35
BRACKETS(6X2X(9+3)) 35.02 20.55 719.68 98.26 344114
HATCH STIFFENERS (TRANVERSE)(400X100X13/17) 22.95 21.16 485.76 98.26 2255.28
INSERT PLATES(6X4) 4.70 19.60 92.08 98.26 461.63
HATCH COAMING 2X(I+b) 89.48 20.45 1829.83 98.26 8792.12
CRANES 5 175.00 21.10 3692.50 99.86 17475.50
INNER SIDE SHEEL STIFFS(300X90X11/16) 44-51 78.83 17.46 1376.29 98.26 7745.35
INNER SIDE SHEEL STIFFS(300X90X11/16) 52 9.85 19.26 189.72 98.26 968.17
§ INNER SIDE PLATE(X2) 226.06 17.46 3947.02 98.26 22212.73
= INNER SIDE PLATE(X2) 29.93 19.05 570.23 98.26 2941.27
a CL STIFFENER(1160x13.5+300x20) 5.05 20.50 103.42 98.26 495.81
§ FLAT BAR(100x14)(4X2)(SIDE.SHELL.LONG 35-38) 11.64 14.88 173.22 98.26 1143.83
< |FLAT BAR(100x16)(3X2)(INNER.SIDE.LONG.20-22) 9.98 335 3343  98.26 980.42
FLAT BAR(100x12)(2X2)(INNER.SIDE .LONG.24-25) 4.99 5.88 29.33 98.26 490.21
FLAT BAR(100x12)(1X2)(INNER.SIDE.LONG.26) 2.49 6.96 17.36 98.26 245,11
FLAT BAR(100x15)(4X2)(INNER.SIDE.LONG.27-30) 12.47 8.76 109.26]  98.26 1225.53
FLAT BAR(100x14)(1X2)(INNER.SIDE.LONG.34) 291 12.72 37.02 98.26 285.96
FLAT BAR(120x12)(2X2)(INNER BOTTOM LONG.CL.3-4) 5.08 1.08 5.46 97.06 493.17
INNER SIDE PLATE (0.75x2)(2150mm-2900mm)FROM 25.72 2.53 64.95 98.26 2527.66
INNER SIDE PLATE (0.75x2)(4050mm-4800mm)FROM 25.72 443 113.83 98.26 2527.66
INNER SIDE PLATE (0.75x2)(5580mm-6330mm)FROM 21.05 5.96 125.34 98.26 2068.08
INNER SIDE PLATE (0.75x2)(6970mm-7720mm)FROM 21.05 7.35 154.59 98.26 2068.08
LIGHTSHIP TANKER 10914 11.92( 130073.05 77.37| 844394.35
NEW LIGHTSHIP 10879.87 12.32| 133998.73 78.10| 849668.93
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[KEAAAIO 5°]

MEAETH EY2TAOEIAX METAZKEYAZMENOY NAOIOY ‘EXPRESS GALISSAS’
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Ke@aAaio 5° MEAETH EYXTAGEIAX
METAXKEYAXMENOY IIAOIOY ‘EXPRESS GALISSAS’

Eltcaywyn

210 MapoOv KepAAALO YiveTal N LEAETN EVUOTABELOG TOU UETOOKEUAGHEVOU TIAOLOU .
YroAoyi{oupe KOTaoTAoell OpTWOoNnG e Ta £€RC vEa Sedopéva
e NEa xwpnTIKOTNTA KUTOUG, LETA TNV TOMOBETNON Avw TIAEUPLIKWY Se€apevwy,
e Néo BdpoC METAAAKAC KATAOKEUNC , AOyw petatponwv(Kedbdioto 4°),
YLOL TO HEYLOTO EMLTPEMOUEVO BUBLOUA (Tmax) TOU SefapevomAiolou ‘GALISSAS'.
O kataotaocslg poptwong mou urtoAoyilovral ival ot €€AG:
1.Full load departure (S.F.=50FTA3/LT)
2.Full load arrival(S.F.=50FTA3/LT)
3.Full load departure (S.F.=45FTA3/LT)
4.Full load arrival(S.F.=45FTA3/LT)
5.Full load departure homogeneous (S.F.=42.9FTA3/LT)
6.Full load half arrival homogeneous (S.F.=42.9FTA3/LT)
7.Full load arrival homogeneous (S.F.=42.9FTA3/LT)
8.Full load departure(S.F.=40FTA3/LT)
9.Full load arrival(S.F.=40FTA3/LT)
10.Full load departure(S.F.=35FTA3/LT)
11.Full load arrival(S.F.=35FTA3/LT)
12.Ballast departure
13.Ballast arrival
14.Lightship condition

H napovoa peAétn ocuvodeleTal amo To oXESLo xwpntikotntag defapevwy (capacity
plan).
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5.1.Loading manual

5.1.1.Summary table of tank capacity

CARGO HOLDS
COMPARTMENTS FRAMES |[VOLUME  [VOLUME WEIGHT VCG MT LCG ML
5.G.=0.8767 tons/m"3 100%(M”3)|98%(M”3) |tn m tn-m m tn-m
CARGO HOLD 1 87-95 5898.350 5170.998 10.973| 64722.595 150.990( 890591.8665
CARGO HOLD 2 79-87 9045.950 7930.454 10.898| 98582.763 130.856( 1183716.833
CARGO HOLD 3 71-79 9226.780 8088.985 10.899| 100562.675 109.851 1013571.01
CARGO HOLD 4 63-71 9226.100 8088.388 10.899] 100555.264 88.731| 818641.0791
CARGO HOLD 5 55-63 9228.810 8090.764 10.899( 100584.800 67.611( 623969.0729
CARGO HOLD 6 43-55 9682.048 8488.111 11.232| 108748.763 45.606| 441559.4811
TOTAL 52308.038 45857.701 10.969( 573756.860 95.053| 4972049.343

HATCHES

HATCHES FRAMES |VOLUME |VOLUME WEIGHT VCG MT LCG ML
S5.G.=0.8767 tons/m”"3 100%(M”3)|98%(M”3)  |tn m tn-m m tn-m
HATCH 1 87-94 442.411 387.856 20.05] 8870.345 150.990( 66799.667
HATCH 2 79-86 442.411 387.856 20.05| 8870.345 130.856[ 57892.160
HATCH 3 71-78 442.411 387.856 20.05| 8870.345 109.851 48599.313
HATCH 4 63-70 442.411 387.856 20.05| 8870.345 88.731| 39255.588
HATCH 5 55-62 442411 387.856 20.05| 8870.345 67.611| 29911.864
HATCH 6 47-54 442.411 387.856 20.05| 8870.345 45.606| 20176.605
TOTAL 2654.467 2327.133 20.05( 53222.067 98.941| 262635.197

CARGO HOLDS INCLUDING HATCHES
CARGO HOLDS INCLUDING HAFRAMES |VOLUME  |VOLUME WEIGHT VCG MT LCG ML
5.G.=0.8767 tons/m”"3 100%(M*3)[98%(M”*3)  [tn m tn-m m tn-m
CARGO HOLD 1 87-95 6340.761 5558.854 11.606| 73592.939 150.990 957391.534
CARGO HOLD 2 79-87 9488.361 8318.309 11.325| 107453.108 130.856( 1241608.993
CARGO HOLD 3 71-79 9669.191 8476.840 11.318] 109433.020 109.851| 1062170.323
CARGO HOLD 4 63-71 9668.511 8476.244 11.318] 109425.608 88.731| 857896.667
CARGO HOLD 5 55-63 9671.221 8478.620 11.318| 109455.145 67.611 653880.937
CARGO HOLD 6 43-55 10124.459 8875.967 11.617] 117619.108 45.606| 461736.086
TOTAL 54962.505 48184.834 11.407( 626978.927 95.241| 5234684.539

TOP TANKS
TOP TANKS FRAMES |VOLUME  [VOLUME WEIGHT VCG MT LCG ML
5.G.=0.8767 tons/m"3 100%(M”3)[98%(M”"3)  [tn m tn-m m tn-m
TOP TANK 1P 87-95 187.800 164.642 18.2 2996.476 150.990( 24859.227
TOP TANK 1S 87-95 187.800 164.642 18.2 2996.476 150.990 24859.227
TOP TANK 2P 79-87 187.800 164.642 18.2 2996.476 130.856 21544.334
TOP TANK 2S 79-87 187.800 164.642 18.2 2996.476 130.856 21544.334
TOP TANK 3P 71-79 187.800 164.642 18.2 2996.476 109.851 18086.038
TOP TANK 3S 71-79 187.800 164.642 18.2 2996.476 109.851 18086.038
TOP TANK 4P 63-71 187.800 164.642 18.2 2996.476 88.731| 14608.809
TOP TANK 4S 63-71 187.800 164.642 18.2 2996.476 88.731| 14608.809
TOP TANK 5P 55-63 187.800 164.642 18.2 2996.476 67.611 11131.579
TOP TANK 5S 55-63 187.800 164.642 18.2 2996.476 67.611 11131.579
TOP TANK 6P 43-55 216.280 189.610 18.2 3450.894 45.606 8647.333
TOP TANK 6S 43-55 216.280 189.610 18.2 3450.894 45.606 8647.333
TOTAL 2310.560 2025.635 18.2| 36866.549 97.626| 197754.641
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FUEL OIL TANKS

COMPARTMENTS FRAMES| VOLUME | VOLUME |WEIGHT VCG MT LCG ML
S.G.=0.98tn/m"3 100%(m”3)|98%(m”3) [tn m tn-m m tn-m
NO1 H.F.O0.T.(P) 40-43 372.125 364.683 357.389 10.993 3928.777 32.220| 11515.074
NO1 H.F.0.T.(S) 40-43 470.086 460.685 451.471 11.593 5233.903 32.110| 14496.734
NO2 H.F.O.T.(P) 30-40 126.743 124.208 121.724 14.074 1713.144 26.463 3221.182
H.F.O.SERV.T.(P) 40-42 45.625 44.712 43.818 13.700 600.307 31.700 1389.031
H.F.O.SETT.T.(P) 40-42 45.625 44.712 43.818 13.700 600.307 31.700 1389.031
SUB.TOTAL. 1060.204 1039.000| 1018.220 10.681 10875.824 28.710] 29232.990
LOW.SUPL.H.F.O.T.(S) 29-40 213.262 208.997 204.817 14.349 2938.919 26.664 5461.240
H.F.O.SETT.T.(P) 35-37 21.771 21.336 20.909 14.329 299.605 27.700 579.179
H.F.O.SERV.T.(P) 37-40 32.657 32.004 31.364 14.329 449.415 29.700 931.511
SUB.TOTAL. 1327.895 1301.337| 1223.037 11.295 13814.743 28.367| 34694.230
DIESEL OIL TANKS
COMPARTMENTS FRAMES| VOLUME | VOLUME |WEIGHT VCG MT LCG ML
S.G.=0.90tn/m"3 100%(m*3) [98%(m~"3) [tn m tn-m m tn-m
NO1 M.D.O.STOR.T.(S) [38-40 17.537 17.187 15.468 1.100 17.015 30.107 465.695
NO2 M.D.O.STOR.T.(S)  [34-38 28.681 28.108 25.297 1.118 28.282 27.922 706.343
NO3 M.D.O.STOR.T.(S)  [27-35 27.617 27.064 24.358 1.249 30.423 23.808 579.915
M.D.O. SETT.T (P) 30-32 11.067 10.846 9.761 16.705 163.058 23.700 231.336
M.D.O. SERV.T (P) 27-30 29.975 29.376 26.438 16.691 441.277 21.728 574.445
SUB.TOTAL. 114.878 112.580 101.322 0.747 75.720 17.291 1751.953
MARINE GAS OIL OIL TANKS
COMPARTMENTS FRAMES| VOLUME | VOLUME WEIGHT VCG MT LCG ML
S.G.=0.89tn/m"3 100%(m~3)|98%(m”3) [tn m tn-m m tn-m
NO1 M.G.O.STOR.T.(P) |34-38 29.953 29.354 26.125 1.180 30.828 27.910 729.149
NO2 M.G.0.STOR.T.(P)  [27-35 29.849 29.252 26.034 1.247 32.464 24.010 625.076
SUB.TOTAL. 59.802 58.606 52.159 1.213 63.292 25.963 1354.225
LUB. OIL TANKS
COMPARTMENTS FRAMES| VOLUME | VOLUME |WEIGHT VCG MT LCG ML
S$.G.=0.90tn/m"3 100%(m*3) [98%(m~"3) [tn m tn-m m tn-m
M/E L.O.SUMP.T.(C) 20-33 24.273 23.788 21.409 1.151 24.642 19.904 426.125
M/E L.O.SETT.T.(S) 25-27+0, 21.227 20.802 18.722 16.327 305.674 19.920 372.942
M/E L.O.STOR.T.(S) 25-27+0| 25.639 25.127 22.614 16.280 368.156 19.900 450.019
CYL.O.STOR.T(P) 27-29 25.287 24.781 22.303 16.075 358.521 21.300 475.054
L/T CYL.O.STOR.T.(P) 27-29 5.726 5.611 5.050 17.240 87.062 21.300 107.565
G/E L.O.STOR.T(S) 25-27+0, 12.862 12.604 11.344 16.280 184.680 19.900 225.746
G/E.L.O.SETT.T(S) 25-27+0, 12.862 12.604 11.344 16.280 184.680 19.900 225.746
SUB.TOTAL. 127.875 125.318 112.786 13.418 1513.415 20.244 2283.196
FRESH WATER TANKS
COMPARTMENTS FRAMES| VOLUME | VOLUME |WEIGHT VCG MT LCG ML
S.G.=1.00tn/m"3 100%(m”3)|98%(m"3) [tn m tn-m m tn-m
F.W.T(P) 1-11 200.138 196.135 200.138 16.894 3381.131 4.522 905.024
F.W.T(S) 1-11 113.875 111.598 113.875 16.913[ 1925.968 4.766 542.728
FEED W.T.(S) 1-11 86.255 84.530 86.255 16.868 1454.949 4.200 362.271
SUB.TOTAL 400.268 392.263 400.268 16.894 6762.049 4.522 1810.023
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5.1.2.Standard loading for departure

FUEL OIL
TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT VCG MT LCG ML
S.G.=0.98tn/m"3 % mA~3 tn m tn-m m tn-m
NO1 H.F.O.T .(P) 40-43 98 364.683 357.389 10.993 3928.777 32.220 | 11515.074
NO1 H.F.O.T.(S) 40-43 98 460.685 451.471 11.593 5233.903 32.110 | 14496.734
NO2 H.F.O.T.(P) 30-40 98 124.208 121.724 14.074 1713.144 26.463 3221.182
SUB.TOTAL. 949.576 930.584 11.687 | 10875.824 31.414 | 29232.990
LOW.SUPL.H.F.O.T.(S) 29-40 98 208.997 204.817 14.349 2938.919 26.664 5461.240
SUB.TOTAL. 1158.572 | 1135.401 12.167 | 13814.743 30.557 | 34694.230
DIESEL OIL TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT VCG MT LCG ML
S.G.=0.90tn/m"3 % m”3 tn m tn-m m tn-m
NO1 M.D.O.STOR.T.(S) 38-40 98 17.187 15.468 1.100 17.015 30.107 465.695
NO2 M.D.O.STOR.T.(S) 34-38 98 28.108 25.297 1.118 28.282 27.922 706.343
NO3 M.D.O.STOR.T.(S) 27-35 98 27.064 24.358 1.249 30.423 23.808 579.915
SUB.TOTAL. 72.359 65.123 1.163 75.720 26.902 1751.953
MARINE GAS OIL
TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT VCG MT LCG ML
S.G.=0.89tn/m"3 % mA”3 tn m tn-m m tn-m
NO1 M.G.O.STOR.T.(P) 34-38 98 29.354 26.125 1.180 30.828 27.910 729.149
NO2 M.G.O.STOR.T.(P) 27-35 98 29.252 26.034 1.247 32.464 24.010 625.076
SUB.TOTAL. 58.606 52.159 1.213 63.292 25.963 1354.225
LUB. OIL
TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT VCG MT LCG ML
S.G.=0.90tn/m"3 % mA~3 tn m tn-m m tn-m
M/E L.O.SUMP.T.(C) 20-33 98 23.788 21.409 1.134 24.278 19.998 428.137
SUB.TOTAL. 23.788 21.409 1.134 24.278 19.998 428.137
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FRESH WATER TANKS

COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT VCG MT LCG ML
S.G.=1.0tn/m”3 % m”3 tn m tn-m m tn-m
F.W.T(P) 1-11 100 200.138 200.138 | 16.894 3381.131 4522 905.024
F.W.T(S) 1-11 100 113.875 113.875 16.913 1925.968 4.766 542.728
FEED W.T.(S) 1-11 100 86.255 86.255 16.868 1454.949 4.200 362.271
SUB.TOTAL 400.268 400.268 | 16.894 6762.049 4.522 1810.023
COMPARTMENTS WEIGHT VCG MT LCG ML

tn m tn-m m tn-m
GALLEY 0.100 | 23.800 2.380 18.900 1.890
PROVISION STORE 1.160 | 20.800 24.128 13.300 15.428
VEG.& MEAT 1.170 20.800 24.336 21.300 24921
SUB.TOTAL. 2.430 20.923 50.844 17.382 42.239
TOTAL 1676.790 ‘ 12.399 ‘ 20790.926 23.903 | 40080.808
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5.1.3.Standart loading for half condition

FUEL OIL
TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT VCG MT LCG ML
S.G.=0.98tn/m"3 % m”3 tn m tn-m m tn-m
NO1 H.F.O.T .(P) 40-43 55 206.342 202.215 | 10.993 2222.949 32.220 6515.367
NO1 H.F.O.T.(S) 40-43 98 460.685 451.471 | 11.593 5233.903 32.110 | 14496.734
NO2 H.F.O.T.(P) 30-40 98 124.208 121.724 | 14.074 1713.144 26.463 3221.182
SUB.TOTAL. 791.235 775.410 | 11.826 9169.996 31.252 | 24233.283
LOW.SUPL.H.F.O.T.(S) 29-40 98 208.997 204.817 | 14.349 2938.919 26.664 5461.240
SUB.TOTAL. 1000.232 980.227 | 12.353 | 12108.916 30.294 | 29694.524
DIESEL OIL TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT VCG MT LCG ML
S.G.=0.90tn/mA3 % m”3 tn m tn-m m tn-m
NO1 M.D.O.STOR.T.(S) 38-40 98 17.187 15.468 1.100 17.015 30.107 465.695
NO2 M.D.O.STOR.T.(S) 34-38 98 28.108 25.297 1.118 28.282 27.922 706.343
NO3 M.D.O.STOR.T.(S) 27-35 98 27.064 24.358 1.249 30.423 23.808 579.915
SUB.TOTAL. 72.359 65.123 1.163 75.720 26.902 1751.953
MARINE GAS OIL
TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT VCG MT LCG ML
S.G.=0.89tn/m"3 % m”3 tn m tn-m m tn-m
NO1 M.G.O.STOR.T.(P) 34-38 98 29.354 26.125 1.180 30.828 27.910 729.149
NO2 M.G.O.STOR.T.(P) 27-35 98 29.252 26.034 1.247 32.464 24.010 625.076
SUB.TOTAL. 58.606 52.159 1.213 63.292 25.963 1354.225
LUB. OIL
TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT VCG MT LCG ML
S.G.=0.90tn/m"3 % m”3 tn m tn-m m tn-m
M/E L.O.SUMP.T.(C) 20-33 98 23.788 21.409 1.134 24.278 19.998 428.137
SUB.TOTAL. 23.788 21.409 1.134 24.278 19.998 428.137
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FRESH WATER TANKS

COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT VCG MT LCG ML
S.G.=1.0tn/m"3 % (m~3) tn m tn-m m tn-m
F.W.T(P) 1-11 100 200.138 200.138 | 16.894 3381.131 4.522 905.024
F.W.T(S) 1-11 100 113.875 113.875 | 16.913 1925.968 4.766 542.728
FEED W.T.(S) 1-11 100 86.255 86.255 | 16.868 1454.949 4.200 362.271
SUB.TOTAL 400.268 400.268 | 16.894 6762.049 4.522 1810.023
COMPARTMENTS WEIGHT VCG MT LCG ML

tn m tn-m m tn-m
GALLEY 0.100 | 23.800 2.380 18.900 1.890
PROVISION STORE 1.160 | 20.800 24.128 13.300 15.428
VEG.& MEAT 1.170 | 20.800 24.336 21.300 24921
SUB.TOTAL. 2.430 | 20.923 50.844 17.382 42.239
TOTAL 1521.616 ‘ 12.543 ‘ 19085.098 23.055 | 35081.102
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5.1.4.Standart loading for arrival

FUEL OIL

TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT | VCG MT LCG ML
S.G.=0.98tn/m"3 % m”3 tn m tn-m m tn-m
NO1 H.F.O.T .(P) 40-43 11 41.268 40.443 3.814 154.250 32.130 | 1299.434
NO1 H.F.O.T.(S) 40-43 9 41.268 40.443 3.814 154.250 32.130 | 1299.434
NO2 H.F.O.T.(P) 30-40 9.8 12.420 12.172 9.693 117.983 27.063 329.411
SUB.TOTAL. 94.957 93.058 4,583 426.482 31.467 | 2928.278
LOW.SUPL.H.F.O.T.(S) 29-40 9.8 20.900 20.482 9.800 200.724 27.216 557.438
SUB.TOTAL. 115.857 | 113.540 5.524 627.206 30.700 | 3485.716

DIESEL OIL TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT | VCG MT LCG ML
S.G.=0.90tn/mA3 % m”3 tn m tn-m m th-m
NO1 M.D.O.STOR.T.(S) 38-40 9.8 1.719 1.547 0.160 0.248 30.112 46.583
NO2 M.D.O.STOR.T.(S) 34-38 9.8 2.811 2.530 0.154 0.390 27.791 70.311
NO2 M.D.O.STOR.T.(P) 27-35 9.8 2.707 2.436 0.316 0.770 24.046 58.576
SUB.TOTAL. 7.237 6.513 0.216 1.407 26.942 175.471

MARINE GAS OIL

TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT | VCG MT LCG ML
S.G.=0.89tn/m"3 % m”3 tn m tn-m m tn-m
NO1 M.G.O.STOR.T.(P) 34-38 9.8 2.936 2.613 0.192 0.502 28.047 73.287
NO2 M.G.O.STOR.T.(P) 27-35 9.8 2.925 2.603 0.308 0.802 24.271 63.177
SUB.TOTAL. 5.861 5.216 0.250 1.303 26.163 136.464

LUB OIL

TANKS
COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT | VCG MT LCG ML
S.G.=0.90tn/m"3 % m”3 tn m tn-m m tn-m
M/E L.O.SUMP.T.(C) 20-33 49 11.894 10.705 0.869 9.303 19.978 213.864
SUB.TOTAL. 49 11.894 10.705 0.869 9.303 19.978 213.864

165




FRESH WATER TANKS

COMPARTMENTS FRAMES | VOLUME | VOLUME | WEIGHT | VCG MT LCG ML
S.G.=1.0tn/m”3 % m”3 tn m th-m m th-m
F.W.T(P) 1-11 10 20.014 20.014 | 14.459 289.382 4.586 91.784
F.W.T(S) 1-11 10 11.388 11.388 | 14.483 164.932 4.927 56.109
FEED W.T.(S) 1-11 10 8.626 8.626 | 14.431 124.482 4.200 36.229
SUB.TOTAL 40.028 40.028 | 14.460 578.797 4.600 184.122
COMPARTMENTS WEIGHT | VCG MT LCG ML

tn m tn-m m tn-m
GALLEY 0.100 | 23.800 2.380 18.900 1.890
PROVISION STORE 0.071 | 20.800 1.477 13.300 0.944
VEG.& MEAT 0.072 | 20.800 1.498 21.300 1.534
SUB.TOTAL. 0.243 | 22.035 5.354 17.975 4.368
TOTAL ‘ 176.245 ‘ 6.941 ‘ 1223.370 23.830 | 4200.005

166




5.1.5Constants

CREW AND EFFECTS WEIGHT VCG MT LCG ML
ITEM tn m th-m m th-m
ON C-DK(8P) 1.200 29.700 35.640 24.600 29.520
ON B-DK(13P) 1.950 26.800 52.260 25.085 48.916
ON A-DK (3P) 0.450 23.800 10.710 28.900 13.005
ON UPPER DK (3P) 0.450 20.800 9.360 28.900 13.005
TOTAL (27P) 4.050 26.659 107.970 25.789 104.446
STORES &SPARES WEIGHT VCG MT LCG ML
ITEM tn m th-m m tn-m
STORE 16.393 1.250 20.491 19.900 326.221
DECK STORE 1.500 20.350 30.525 108.280 162.420
C.C.E & SAMPLE .STORE 1.776 20.350 36.142 103.000 182.928
STORE 2.000 20.800 41.600 22.950 45.900
BOSUN STORE 2.000 20.800 41.600 170.220 340.440
BONDED STORE 2.500 20.800 52.000 22.950 57.375
ELEC.STORE 1.500 32.600 48.900 20.500 30.750
S/T GEAR ROOM 3.000 15.160 45.480 -2.450 -7.350
TOTAL 30.669 10.328 316.738 37.128 1138.684
E/R SMALL TANKS WEIGHT VCG MT LCG ML
ITEM tn m th-m m tn-m
H.F.O.SERV.T(P)(80%) 35.769 12.400 443.536 32.943 1178.338
H.F.O.SETT.T(P)(80%) 35.769 12.400 443.536 32.943 1178.338
H.F.O.SERV.T(P)(LOW SULF.)(80%) 25.603 13.205 338.088 29.700 760.409
H.F.O.SETT.T(P)(LOW SULF.)(80%) 17.068 13.205 225.383 27.700 472.784
M.D.O.SETT.T.(P)(80%) 7.968 16.196 129.050 23.700 188.842
M.D.O.SERV.T.(P)(80%) 21.581 15.891 342.944 21.728 468.912
M/E L.O.SETT.T.(S)(80%) 15.283 15.911 243.168 19.921 304.453
M/E L.O.STOR.T.(S)(80%) 18.461 15.856 292.718 19.900 367.374
CYL.O.STOR.T.(P)(80%) 18.207 1.250 22.759 21.300 387.809
195.709 12.678 2481.179 27.118 5307.258
TOTAL 230.428 | 12.610825 2905.887 | 28.427047 6550.388
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5.1.6.Mevika kpttrpla EvotaBelag [IMO.A.749]

Of...

i

GZ_>020m
d}-\..:"nm = Eiﬁ IPH}EL":TIl\I'. ”_‘l:]

GM Z 0153 m

{area), ... = 0.055 m rad

{area),__,,, = 0.09m rad
L
area ), = 0.03 m rad
’ [ L .
b

la) GZ-¢ (0 - 30°) > 0,055 m-rad

1B) GZ-¢ (0 - 40° fj 6¢) > 0,09 m-rad
2) GZ-¢ (30° - 40° fy B;) > 0,03 m-rad
3) GZ20,2 m ywa ywvio 230°

4) GZmax Y10 ywvia > 30° kat oL < 25°

5)GM >0,15m
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5.1.7.CONDITION NO .1 DEPARTURE CONDITION
(S.G.=0.7177TONS/MA3)/(S.F.=50FTA3/LT)

DEADWEIGHT ITEMS | VOLUME | WEIGHT VCG MT LCG ML F.S.M
ITEMS % (TON) (M) (TONXM) (M) (TONXxM) | (TONxM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 98 1676.79 12.40 20790.52 23.90 40080.31
SUB.TOTAL. 1907.22 12.42 23696.39 24.45 46630.68
CARGO HOLD 1 100 4 550.89 11.61 52 819.16 150.99 | 687 139.55
CARGO HOLD 2 100 6 809.99 11.32 77 121.30 130.86 | 891 128.25
CARGO HOLD 3 100 6 939.78 11.32 78 542.32 109.85 | 762 341.44
CARGO HOLD 4 100 6 939.29 11.32 78 537.00 88.73 | 615730.04
CARGO HOLD 5 100 6941.23 11.32 78 558.20 67.61 | 469 303.77
CARGO HOLD 6 100 7 266.53 11.62 84 417.65 45.61 | 331 397.46
CARGO.TOTAL. 39447.72 11.41 449995.64 95.24 | 3757040.51
FP TANK 60 684.42 5.51 3771.13 168.49 | 115316.53 2812
DEADWEIGHT 42039.35 11.36 477463.16 93.22 | 3918987.72
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 | 849668.93
DISLACEMENT 52919.22 11.55 611461.89 90.11 | 4768656.65
TRANS.METACENTER
DRAFT EQUIVALENT 11.52 | m KMT 13512 | m
TRIM BY STERN 0.492 | m VERT.CENTR.GRAV. KG 11.55 | m
DRAFT FORWARD 11.264 | m METAC.HEIGHT GM 1.98 | m
FREE SURFACE CORR
DRAFT AFT 11.757 | m GGo 0.05| m
CORR.METAC.HEIGHT
DRAFT MEAN 11.52 | m GoM 193 | m
LCB 90.689 | m M.T.C. 620.28 | tons*m/cm
LCF 83.64 | m T.P.C. 51.35 | tons/cm
PROPELLER
IMMERSION(Ta/D)% 195.944 | % 6Ta=6T*La/L 23.663 | cm
La/L= 0.481 STf=8T*Lf/L 25.564 | cm
Lf/L= 0.519 8T=A*(LCB-LCG)/MCT 49.227 | cm

ALLOWABLE HEELING MOMENT:

24985.72

TONS*M

ACTUAL SHIFTING MOMENT:

2641.24

TONS*M
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ANGLE SING KN KGcorrXSINGO | GZ
(DEG) (M) (M) (M)
5 0.087 1.18 1.621 -0.441
10 0.174 2.364 2.015 0.349
20 0.342 4.764 3.968 0.796
30 0.500 7.186 5.801 1.385
40 0.643 9.098 7.458 1.640
50 0.766 10.317 8.889 1.428
60 0.866 10.964 10.050 0.914
70 0.939 11.14 10.905 0.235
0/
154 BN
0,0
0 |||||||||_[ﬁ H|||de
il al 30 4() 8 o0 /0 %
Bf=47 76
ACTUAL IMO.A.749
AREA UNDER CURVE UP TO 30
DEG. 0.2948 > 0.055 M-RAD
AREA UNDER CURVE UP TO 40
DEG. 0.5582 0.09 M-RAD
AREA UNDER CURVE 30-40 DEG. 0.2634 > 0.03 M-RAD
GZ AT 30/GREAT THAN 30 DEG. 1.385 0.2 METERS
ANGLE AT WHICH MAX.GZ
OCCURS 41 25 DEG.
METACENTRIC HEIGHT(GoM) 1.93 0.15 METERS
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5.1.8.CONDITION NO .2 ARRIVAL CONDITION
(5.G.=0.7177TONS/MA3)/(S.F.=50FTA3/LT)

DEADWEIGHT

ITEMS VOLUME | WEIGHT VCG MT LCG ML F.S.M.
ITEMS 100% | (TON) (M) (TONXM) (M) (TONxM) (TONXM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 176.25 6.94 1223.32 23.83 4199.74
SUB.TOTAL. 406.67 10.15 4129.19 26.43 10750.11

CARGO HOLD 1 100 4 550.89 11.61 52 819.16 150.99 687 139.55

CARGO HOLD 2 100 6 809.99 11.32 77 121.30 130.86 891 128.25

CARGO HOLD 3 100 6939.78 11.32 78 542.32 109.85 762 341.44

CARGO HOLD 4 100 6 939.29 11.32 78 537.00 88.73 615 730.04

CARGO HOLD 5 100 6941.23 11.32 78 558.20 67.61 469 303.77

CARGO HOLD 6 100 7 266.53 11.62 84 417.65 45.61 331 397.46
CARGO.TOTAL. 39447.72 11.41 449995.64 95.24 3757040.51

FP TANK 60 684.42 5.51 3771.13 168.49 115 316.53 2812
DEADWEIGHT 40538.81 11.30 457895.96 95.79 3883107.15
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 849668.93
DISLACEMENT 51418.67 11.51 591894.69 92.04 4732776.08

DRAFT

EQUIVALENT 11.23 | m TRANS.METACENTER KMT 13.545 | m

TRIM BY BOW 0.968 | m VERT.CENTR.GRAV. KG 11.51 | m

DRAFT FORWARD 11.731 | m METAC.HEIGHT GM 2.06 | m

DRAFT AFT 10.763 | m FREE SURFACE CORR GGo 0.05| m

DRAFT MEAN 11.23 | m CORR.METAC.HEIGHT GoM 2.00 | m

LCB 90.886 | m M.T.C. 614.94 | tons*m/cm
LCF 83.914 | m T.P.C. 51.19 | tons/cm
PROPELLER IMMERSION

(Ta/D)% 179.385 | % 6Ta=6T*La/L 46.693 | cm

La/L= 0.482 STf=8T*Lf/L 50.127 | cm

Lf/L= 0.518 8T=A*(LCB-LCG)/MCT 96.820 | cm

ALLOWABLE HEELING MOMENT:

25158.60

TONS*M

ACTUAL SHIFTING MOMENT:

2641.24

TONS*M
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ANGLE SING KN KGcorrXSINO | GZ
(DEG) (M) (M) (M)

5 0.087 1.183 1.008 0.175

10 0.174 2.37 2.007 0.363

20 0.342 4.779 3.954 0.825

30 0.500 7.229 5.780 1.449

40 0.643 9.176 7.431 1.745

50 0.766 10.397 8.857 1.540

60 0.866 11.03 10.013 1.017

70 0.939 11.187 10.866 0.321

ratin

—
L

AREA UNDER CURVE UP TO 30 DEG.
AREA UNDER CURVE UP TO 40 DEG.

AREA UNDER CURVE 30-40

DEG.

GZ AT 30/GREAT THAN 30 DEG.
ANGLE AT WHICH MAX.GZ OCCURS
METACENTRIC HEIGHT(GoM)

ACTUAL
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0.380
0.659

0.279
1.449
42
2.00

vV V V V

o= 4347

IMO.A.749

0.055
0.09

0.03
0.2
25
0.15

|||8d|||3d|||4d|||5@|||6h||0‘@9

M-RAD
M-RAD

M-RAD
METERS
DEG.
METERS
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tonOf=(Y.E+h+h1)/(b2)=(7,8835+3.500+0.300)/12.320=0 948

tonOf=0.948

Of=43.47
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5.1.9.CONDITION NO .3 DEPARTURE CONDITION
(S.G.=0.7974TONS/MA3)/(S.F.=45FTA3/LT)

DEADWEIGHT ITEMS | VOLUME | WEIGHT VCG MT LCG ML
ITEMS % (TON) (M) (TONxM) (M) (TONxM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 98 1676.79 12.40 20790.52 23.90 40080.31
SUB.TOTAL. 1907.22 12.42 23696.39 24.45 46630.68
CARGO HOLD 1 100 5056.43 11.61 58 686.55 150.99 | 763 470.12
CARGO HOLD 2 100 7 566.48 11.32 85 688.28 130.86 | 990 118.81
CARGO HOLD 3 100 7 710.68 11.32 87 267.16 109.85 | 847 025.78
CARGO HOLD 4 100 7710.14 11.32 87 261.25 88.73 | 684128.12
CARGO HOLD 5 100 7712.30 11.32 87 284.80 67.61 | 521436.15
CARGO HOLD 6 100 8 073.73 11.62 93 795.14 45.61 | 368 210.60
CARGO.TOTAL. 43829.75 11.41 499983.20 95.24 | 4174389.58
DEADWEIGHT 45736.97 11.45 523679.58 92.29 | 4221020.26
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 849668.93
DISLACEMENT 56616.84 11.62 657678.32 89.56 | 5070689.19
TRANS.METACENTER
DRAFT EQUIVALENT 12.24 | m KMT 13472 | m
TRIM BY STERN 0.580 | m VERT.CENTR.GRAV. KG 11.62 | m
DRAFT FORWARD 11937 | m METAC.HEIGHT GM 1.88 | m
FREE SURFACE CORR
DRAFT AFT 12.517 | m GGo 0.00 | m
CORR.METAC.HEIGHT
DRAFT MEAN 12.24 | m GoM 1.88 | m
LCB 90.208 | m M.T.C. 631.2 | tons*m/cm
LCF 83.158 | m T.P.C. 51.68 | tons/cm
PROPELLER
IMMERSION(Ta/D)% 208.619 | % 6Ta=6T*La/L 27.714 | cm
La/L= 0.478 STf=8T*Lf/L 30.275 | cm
Lf/L= 0.522 8T=A*(LCB-LCG)/MCT 57.988 | cm
ALLOWABLE HEELING MOMENT: 25265.14 | TONS*M
ACTUAL SHIFTING MOMENT: 2641.24 | TONS*M
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ANGLE SINg KN KGcorrXSINO | GZ
(DEG) (M) (M) (M)
5 0.087 1.176 1.012 0.164
10 0.174 2.356 2.016 0.340
20 0.342 4.747 3.971 0.776
30 0.500 7.06 5.805 1.255
40 0.643 8.875 7.464 1.411
50 0.766 10.106 8.895 1.211
60 0.866 10.791 10.057 0.734
70 0.939 11.018 10.913 0.105
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o= 40,90
ACTUAL IMO.A.749

AREA UNDER CURVE UP TO 30
DEG. 0.3330 0.055 M-RAD
AREA UNDER CURVE UP TO 40
DEG. 0.5687 0.09 M-RAD
AREA UNDER CURVE 30-40 DEG. 0.2357 0.03 M-RAD
GZ AT 30/GREAT THAN 30 DEG. 1.255 0.2 METERS
ANGLE AT WHICH MAX.GZ
OCCURS 39 25 DEG.
METACENTRIC HEIGHT(GoM) 1.88 0.15 METERS
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0.1 OF=(Y.E+h+h1)/(b/2)=(6.8735+3 500+0.300)/12.320=0.866

tanOf=0 866
of=40.89
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5.1.10 CONDITION NO .4 ARRIVAL CONDITION
(5.G.=0.7974TONS/MA3)/(S.F.=45FTA3/LT)

DEADWEIGHT

ITEMS VOLUME | WEIGHT VCG MT LCG ML F.S.M
ITEMS 100% | (TON) (M) (TONXM) (M) (TONXM) (TONXM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 176.25 6.94 1223.32 23.83 4199.74
SUB.TOTAL. 406.67 10.15 4129.19 26.43 10750.11

CARGO HOLD 1 100 5056.43 11.61 58 686.55 150.99 763 470.12

CARGO HOLD 2 100 7 566.48 11.32 85 688.28 130.86 990 118.81

CARGO HOLD 3 100 7 710.68 11.32 87 267.16 109.85 847 025.78

CARGO HOLD 4 100 7710.14 11.32 87 261.25 88.73 684 128.12

CARGO HOLD 5 100 7712.30 11.32 87 284.80 67.61 521 436.15

CARGO HOLD 6 100 8073.73 11.62 93795.14 45.61 368 210.60
CARGO.TOTAL. 43 829.75 11.41 499983.20 95.24 4174389.58
DEADWEIGHT 44236.42 11.40 504112.38 94.61 4185139.69
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 849668.93
DISLACEMENT 55116.29 11.58 638111.11 91.35 5034808.62

DRAFT

EQUIVALENT 11.96 | m TRANS.METACENTER KMT 13.482 | m

TRIM BY BOW 0.840 | m VERT.CENTR.GRAV. KG 11.58 | m
DRAFT FORWARD 12.398 | m METAC.HEIGHT GM 193 | m
DRAFT AFT 11.558 | m FREE SURFACE CORR GGo 0.00 | m
DRAFT MEAN 11.96 | m CORR.METAC.HEIGHT GoM 193 | m

LCB 90.393 | m M.T.C. 627.27 | tons*m/cm
LCF 83.319 | m T.P.C. 51.56 | tons/cm
PROPELLER

IMMERSION(Ta/D)% 192.631 | % 8Ta=6T*La/L 40.216 | cm
La/L= 0.479 STF=8T*Lf/L 43.770 | cm
Lf/L= 0.521 8T=A*(LCB-LCG)/MCT 83.986 | cm

ALLOWABLE HEELING MOMENT:

25329.17

TONS*M

ACTUAL SHIFTING MOMENT:

2641.24

TONS*M
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ANGLE SING KN KGeorsXSIN® | GZ
(DEG) (M) (M) (M)
5 0.087 1.178 1.009 0.169
10 0.174 2.36 2.009 0.351
20 0.342 4.752 3.958 0.794
30 0.500 7.111 5.786 1.325
40 0.643 8.964 7.439 1.525
50 0.766 10.195 8.866 1.329
60 0.866 10.862 10.023 0.839
70 0.939 11.067 10.877 0.190
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AREA UNDER CURVE UP TO 30 DEG.
AREA UNDER CURVE UP TO 40 DEG.

AREA UNDER CURVE 30-40 DEG.
GZ AT 30/GREAT THAN 30 DEG.

ANGLE AT WHICH MAX.GZ OCCURS

METACENTRIC
HEIGHT(GoM)

Bf= 4163

ACTUAL
0.349
0.599
0.250
1.325
39

1.93

184

vV V. V V V

hll

|6[|]||0’@9

IMO.A.749
0.055
0.09
0.03
0.2
25

0.15

M-RAD
M-RAD
M-RAD
METERS
DEG.

METERS



TICADTTEMOZEF

b=lg,32 1,72|2,00
l [

L FE3I0 || hl=0Z=

Y\E=7.1530

g2 I

CU
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tonef=0.889
Bf=41.63
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5.1.11 CONDITION NO .5 HOMOGENEOUS DEPARTURE CONDITION
(5.G.=0.87670TONS/M~3)/(S.F.=42.9FTA3/LT)

DEADWEIGHT ITEMS | VOLUME | WEIGHT VCG MT LCG ML
ITEMS % (TON) (M) (TONxM) (M) (TONxM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 98 1676.79 12.40 20790.52 23.90 40080.31
SUB.TOTAL. 1907.22 12.42 23696.39 24.45 46630.68
CARGO HOLD 1 100 5558.85 11.61 64 517.87 150.99 839 331.32
CARGO HOLD 2 100 8318.31 11.32 94 202.59 130.86 | 1088 500.65
CARGO HOLD 3 100 8476.84 11.32 95 938.35 109.85 931 189.36
CARGO HOLD 4 100 8476.24 11.32 95931.85 88.73 752 105.60
CARGO HOLD 5 100 8478.62 11.32 95957.74 67.61 573 247.96
CARGO HOLD 6 100 8 875.97 11.62 103 114.97 45.61 404 797.35
CARGO.TOTAL. 48184.83 11.41 549663.36 95.24 4589172.25
DEADWEIGHT 50092.05 11.45 573359.75 92.55 4635802.93
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 849668.93
DISLACEMENT 60971.92 11.60 707358.48 89.97 5485471.86
TRANS.METACENTER
DRAFT EQUIVALENT 13.075 | m KMT 13474 | m
TRIM BY BOW 0.261 | m VERT.CENTR.GRAV. KG 11.60 | m
DRAFT FORWARD 13.212 | m METAC.HEIGHT GM 1.89 | m
DRAFT AFT 12951 | m FREE SURFACE CORR GGo 0| m
CORR.METAC.HEIGHT
DRAFT MEAN 13.075 | m GoM 1.89 | m
LCB 89.692 | m M.T.C. 642.322 | tons*m/cm
LCF 82.776 | m T.P.C. 52.01 | tons/cm
PROPELLER
IMMERSION(Ta/D)% 215.846 | % 6Ta=6T*La/L 12.427 | cm
La/L= 0.476 OTf=8T*Lf/L 13.695 | cm
Lf/L= 0.524 8T=A*(LCB-LCG)/MCT 26.121 | cm

ALLOWABLE HEELING MOMENT:

24798.96

TONS*M

ACTUAL SHIFTING MOMENT:

2641.24

TONS*M
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ANGLE SIN® KN KGcorrXSINO | GZ
(DEG) (M) (M) (M)

5 0.087 1.176 1.011 0.165

10 0.174 2.356 2.014 0.342

20 0.342 4.741 3.966 0.775

30 0.500 6.903 5.798 1.105

40 0.643 8.605 7.454 1.151

50 0.766 9.846 8.884 0.962

60 0.866 10.58 10.044 0.536

70 0.939 10.869 10.899 -0.030
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o= 33,08

AREA UNDER CURVE UP TO 30
DEG.

AREA UNDER CURVE UP TO 40
DEG.

AREA UNDER CURVE 30-40 DEG.
GZ AT 30/GREAT THAN 30 DEG.
ANGLE AT WHICH MAX.GZ
OCCURS

METACENTRIC HEIGHT(GoM)

ACTUAL

0.2903

0.4755
0.1853
1.111

38
1.89
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IMO.A.749

0.055 M-RAD

0.09 M-RAD
0.03 M-RAD
0.2 METERS

25 DEG.
0.15 METERS
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ton©f=0.798

Of=38.58
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5.1.12 CONDITION NO .6 HOMOGENEOUS HALF ARRIVAL CONDITION
(S.G.=0.8767 TONS/MA3)/(S.F.=42.9FTA3/LT)

DEADWEIGHT
ITEMS VOLUME WEIGHT VCG MT LCG ML
ITEMS % (TON) (M) (TONXM) (M) (TONXM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 50% 890.00 9.60 8546.00 24.34 21660.98
SUB.TOTAL. 1120.43 10.22 11451.87 25.18 28211.34
S.G.=0.8767 tons/m*3
CARGO HOLD 1 100 5558.85 11.61 64 517.87 150.99 839 331.32
CARGO HOLD 2 100 8318.31 11.32 94 202.59 130.86 1088 500.65
CARGO HOLD 3 100 8476.84 11.32 95 938.35 109.85 931 189.36
CARGO HOLD 4 100 8476.24 11.32 95931.85 88.73 752 105.60
CARGO HOLD 5 100 8478.62 11.32 95957.74 67.61 573 247.96
CARGO HOLD 6 100 8 875.97 11.62 103 114.97 45.61 404 797.35
TOTAL 48 184.83 11.41 549 663.36 95.24 4589 172.25
DEADWEIGHT 49305.26 11.38 561115.23 93.65 4617383.59
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 849668.93
DISLACEMENT 60185.13 11.55 695113.96 90.84 5467052.52
TRANS.METACENTER
DRAFT EQUIVALENT 1292 | m KMT 13.468 | m
TRIM BY BOW 0.987 | m VERT.CENTR.GRAV. KG 11.55 | m
DRAFT FORWARD 13437 | m METAC.HEIGHT GM 1.94 | m
FREE SURFACE CORR
DRAFT AFT 12450 | m GGo 0| m
CORR.METAC.HEIGHT
DRAFT MEAN 1292 | m GoM 1.94 | m
LCB 89.787 | m M.T.C. 640.37 | tons*m/cm
LCF 82.828 | m T.P.C. 51.95 | tons/cm
PROPELLER IMMERSION(Ta/D)% 207.502 | % 8Ta=6T*La/L 46.988 | cm
La/L= 0.476 STf=8T*Lf/L 51.721 | cm
Lf/L= 0.524 8T=A*(LCB-LCG)/MCT 98.709 | cm

ALLOWABLE HEELING MOMENT:

27904.00

TONS*M

ACTUAL SHIFTING MOMENT:

2641.24

TONS*M
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ANGLE SING KN KGcorrXSINO | GZ
(DEG) (M) (M) (M)
5 0.087 1.176 1.006 0.170
10 0.174 2.356 2.005 0.351
20 0.342 4,742 3.948 0.794
30 0.500 6.93 5.772 1.158
40 0.643 8.651 7.421 1.230
50 0.766 9.892 8.844 1.048
60 0.866 10.618 9.999 0.619
70 0.939 10.896 10.851 0.045
G/ »
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AREA UNDER CURVE UP TO 30 DEG.
AREA UNDER CURVE UP TO 40 DEG.

0 el

AREA UNDER CURVE 30-40 DEG.
GZ AT 30/GREAT THAN 30 DEG.

ANGLE AT WHICH MAX.GZ OCCURS

METACENTRIC HEIGHT(GoM)
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ACTUAL
0.305
0.496
0.191
1.163
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1.94
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0.055
0.09
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tanOfY. E +h+h1)/(b/2)=(6.1935+3 500+0.300)/12.320=0 811
tonef=)31
Bf=39.04
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5.1.13.CONDITION NO .7 HOMOGENEOUS ARRIVAL CONDITION
(S.G.=0.8767 TONS/MA"3)/(S.F.=42.9FTA3/LT)

DEADWEIGHT

ITEMS VOLUME WEIGHT VCG MT LCG ML

ITEMS 100% | (TON) (M) (TONXM) (M) (TONxM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 176.25 6.94 1223.32 23.83 4199.74
SUB.TOTAL. 406.67 10.15 4129.19 26.43 10750.11
CARGOHOLD 1 100 5 558.85 11.61 64 517.87 150.99 839 331.32
CARGO HOLD 2 100 8318.31 11.32 94 202.59 130.86 1 088 500.65
CARGO HOLD 3 100 8476.84 11.32 95 938.35 109.85 931 189.36
CARGO HOLD 4 100 8476.24 11.32 95931.85 88.73 752 105.60
CARGO HOLD 5 100 8478.62 11.32 95957.74 67.61 573 247.96
CARGO HOLD 6 100 8 875.97 11.62 103 114.97 45.61 404 797.35
SUB.TOTAL. 48 184.83 11.41 549663.36 95.24 4589172.25

A.P. 726.17 11.93 8 660.98 2.94 2137.11
DEADWEIGHT 49317.67 11.40 562453.53 93.31 4602059.46
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 849668.93
DISLACEMENT 60197.54 11.57 696452.26 90.56 5451728.40
DRAFT EQUIVALENT 1293 | m TRANS.METACENTER KMT 13.468 | m
TRIM BY BOW 0.736 | m VERT.CENTR.GRAV. KG 11.57 | m
DRAFT FORWARD 13.316 | m METAC.HEIGHT GM 192 | m
DRAFT AFT 12580 | m FREE SURFACE CORR GGo 0|m
DRAFT MEAN 1293 | m CORR.METAC.HEIGHT GoM 192 | m
LCB 89.781 | m M.T.C. 640.5 | tons*m/cm
LCF 82.825 | m T.P.C. 51.96 | tons/cm
PROPELLER IMMERSION

(Ta/D)% 209.662 | % 6Ta=6T*La/L 35.028 | cm
La/L= 0.476 STF=6T*LF/L | 38.560 | cm
Lf/L= 0.524 8T=A*(LCB-LCG)/MCT 73.588 | cm

ALLOWABLE HEELING MOMENT:

27464.00

TONS*M

ACTUAL SHIFTING MOMENT:

2641.24

TONS*M
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ANGLE SING KN KGeorXSIN® | GZ
(DEG) (M) (M) (M)
5 0.087 1.176 1.008 0.168
10 0.174 2.356 2.008 0.348
20 0.342 4.742 3.955 0.787
30 0.500 6.93 5.782 1.148
40 0.643 8.651 7.434 1.217
50 0.766 9.892 8.859 1.033
60 0.866 10.618 10.016 0.602
70 0.939 10.896 10.869 0.027
G/
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AREA UNDER CURVE UP TO 30 DEG.
AREA UNDER CURVE UP TO 40 DEG.

AREA UNDER CURVE 30-40 DEG.
GZ AT 30/GREAT THAN 30 DEG.

ANGLE AT WHICH MAX.GZ OCCURS
METACENTRIC
HEIGHT(GoM)

ACTUAL
0.302
0.491
0.189
1.154
39

1.92
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tanOfE(Y.E+h+h1)/(b/2)=(6.1835+3.500+0.300)112 320=0.810

tonBf=0.810

0f=39.00
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5.1.14 CONDITION NO .8 DEPARTURE CONDITION (S.G.=0.8971

TONS/MA3)/(S.F.=40FTA3/LT)

DEADWEIGHT ITEMS | VOLUME | WEIGHT VCG MT LCG ML
ITEMS % (TON) (M) (TONXM) (M) (TONXM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 98 1676.79 12.40 20790.52 23.90 40080.31
SUB.TOTAL. 1907.22 12.42 23696.39 24.45 46630.68
CARGO HOLD 1 100 5688.48 11.61 66 022.37 150.99 | 858 903.89
CARGO HOLD 2 86.8 7 388.66 11.32 83 674.52 130.86 | 966 849.94
CARGO HOLD 3 100 8 674.51 11.32 98 175.56 109.85 | 952 904.00
CARGO HOLD 4 100 8 673.90 11.32 98 168.91 88.73 | 769 644.14
CARGO HOLD 5 100 8 676.33 11.32 98 195.40 67.61 | 586 615.67
CARGO HOLD 6 100 9 082.95 11.62 105 519.53 45.61 | 414 236.92
CARGO.TOTAL. 48184.84 11.41 549756.29 94.41 | 4549154.56
DEADWEIGHT 50092.06 11.45 573452.68 91.75 | 4595785.23
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 | 849668.93
DISLACEMENT 60971.92 11.60 707451.41 89.31 | 5445454.16
TRANS.METACENTER
DRAFT EQUIVALENT 13.075 | m KMT 13.474 | m
TRIM BY STERN 0.362 | m VERT.CENTR.GRAV. KG 11.60 | m
DRAFT FORWARD 12.885 | m METAC.HEIGHT GM 1.89 | m
DRAFT AFT 13.247 | m FREE SURFACE CORR GGo 0| m
CORR.METAC.HEIGHT

DRAFT MEAN 13.075 | m GoM 1.89 | m
LCB 89.692 | m M.T.C. 642.322 | tons*m/cm
LCF 82.776 | m T.P.C. 52.01 | tons/cm
PROPELLER
IMMERSION (Ta/D)% 220.785 | % 6Ta=6T*La/L 17.212 | cm
La/L= 0.476 STf=8T*Lf/L 18.969 | cm
Lf/L= 0.524 8T=A*(LCB-LCG)/MCT 36.181 | cm

ALLOWABLE HEELING MOMENT: 24798.96 | TONS*M

ACTUAL SHIFTING MOMENT: 13236.32 | TONS*M
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ANGLE SINg KN KGcorrXSINO | GZ
(DEG) (M) (M) (M)
5 0.087 1.176 1.011 0.165
10 0.174 2.356 2.014 0.342
20 0.342 4.741 3.966 0.775
30 0.500 6.903 5.799 1.104
40 0.643 8.605 7.455 1.150
50 0.766 9.846 8.885 0.961
60 0.866 10.58 10.045 0.535
70 0.939 10.869 10.901 -0.032
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AREA UNDER CURVE UP TO 30

DEG.

AREA UNDER CURVE UP TO 40

DEG.

AREA UNDER CURVE 30-40 DEG.

GZ AT 30/GREAT THAN 30 DEG.
ANGLE AT WHICH MAX.GZ

OCCURS

METACENTRIC HEIGHT(GoM)

o= 33,08

ACTUAL

0.2903

0.4755
0.1853
1.104

39
1.89

200

IMO.A.749

0.055

0.09
0.03
0.2

25
0.15

M-RAD

M-RAD
M-RAD
METERS

DEG.
METERS



YIASTIIMDE BF

b=12,32 1,78|200
1

i

T

i<~
- —

=

i

o

Il

=

g

&

er =

w0

L

L

—

i

g

r-\.\,

=

o

—

380
CL

tanBF=(Y E.+h+h1)/(b/2)=(6.0385+3.500+0.300)/12.320=0.798
t0nOf=0.798
©f=38.58
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5.1.15 CONDITION NO .9 ARRIVAL CONDITION (S.G.=0.8971

TONS/MA3)/(S.F.=40FTA3/LT)

DEADWEIGHT
ITEMS VOLUME WEIGHT VCG MT LCG ML
ITEMS 100% | (TON) (M) (TONXM) (M) (TONxM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 176.25 6.94 1223.32 23.83 4199.74
SUB.TOTAL. 406.67 10.15 4129.19 26.43 10750.11
CARGO HOLD 1 100 5688.48 11.61 66 022.37 150.99 858 903.89
CARGO HOLD 2 86.8 7 388.66 11.32 83 674.52 130.86 966 849.94
CARGO HOLD 3 100 8674.51 11.32 98 175.56 109.85 952 904.00
CARGO HOLD 4 100 8673.90 11.32 98 168.91 88.73 769 644.14
CARGO HOLD 5 100 8 676.33 11.32 98 195.40 67.61 586 615.67
CARGO HOLD 6 100 9 082.95 11.62 105 519.53 45.61 414 236.92
CARGO.TOTAL. 48 184.84 11.41 549756.29 94.41 4549154.56
DEADWEIGHT 48591.51 11.40 553885.48 93.84 4559904.66
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 849668.93
DISLACEMENT 59471.38 11.57 687884.21 90.96 5409573.59
DRAFT EQUIVALENT 12.79 | m TRANS.METACENTER KMT 13462 | m
TRIM BY BOW 1.019 | m VERT.CENTR.GRAV. KG 11.57 | m
DRAFT FORWARD 12.257 | m METAC.HEIGHT GM 192 | m
DRAFT AFT 13.275 | m FREE SURFACE CORR GGo O|lm
DRAFT MEAN 12.79 | m CORR.METAC.HEIGHT GoM 192 | m
LCB 89.867 | m M.T.C. 638.75 | tons*m/cm
LCF 82.871 | m T.P.C. 51.91 | tons/cm
PROPELLER
IMMERSION(Ta/D)% 221.252 | % 6Ta=6T*La/L 48.510 | cm
La/L= 0.476 STF=8T*Lf/L 53.344 | cm
Lf/L= 0.524 8T=A*(LCB-LCG)/MCT 101.854 | cm

ALLOWABLE HEELING MOMENT: 27133.08 | TONS*M

ACTUAL SHIFTING MOMENT: 13236.32 | TONS*M
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ANGLE SING KN KGeomXSINO | GZ
(DEG) (M) (M) (M)
5 0.087 1176 1.008 0.168
10 0.174 2.356 2.008 0.348
20 0.342 4.742 3.954 0.788
30 0.500 6.956 5.781 1.175
40 0.643 8.692 7.432 1.260
50 0.766 9.935 8.857 1.078
60 0.866 10.651 10.014 0.637
70 0.939 10.921 10.867 0.054
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AREA UNDER CURVE UP TO 30 DEG.
AREA UNDER CURVE UP TO 40 DEG.

al

AREA UNDER CURVE 30-40 DEG.
GZ AT 30/GREAT THAN 30 DEG.

ANGLE AT WHICH MAX.GZ OCCURS

METACENTRIC
HEIGHT(GoM)

3l

40

ACTUAL

0.314
0.506
0.192
1.175

38

1.92
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tanOf(Y.E.+h+h1)/(b/2)=(6.3235+3 500+0.300)12.320=0 821

tonef=0.821
Of=39.38

205

12,79




206



5.1.16 CONDITION NO .10 DEPARTURE CONDITION (S.G.=1.0253
TONS/MA3)/(S.F.=35FTA3/LT)

DEADWEIGHT ITEMS FRAMES FULL | WEIGHT VCG MT LCG ML

ITEMS % | (TON) (M) (TONxM) (M) (TONxM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 98 1676.79 12.40 20790.52 23.90 40080.31
SUB.TOTAL. 1907.22 12.42 23696.39 24.45 46630.68
CARGOHOLD 1 87-95 100 6 501.12 11.61 75454.14 150.99 981 604.44
CARGO HOLD 2 79-87 100 9728.33 11.32 110 170.65 130.86 1273 009.90
CARGO HOLD 3 71-79 17.6 1746.03 11.32 19761.04 109.85 191 803.13
CARGO HOLD 4 63-71 100 9913.03 11.32 112 193.04 88.73 879 593.30
CARGO HOLD 5 55-63 100 9915.81 11.32 112 223.32 67.61 670417.91
CARGO HOLD 6 43-55 100 10 380.51 11.62 120 593.75 45.61 473 413.62
CARGO.TOTAL. 48184.83 11.42 550395.95 92.76 4469842.31
DEADWEIGHT 50092.05 11.46 574092.34 90.16 4516472.99
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 849668.93
DISLACEMENT 60971.92 11.61 708091.07 88.01 5366141.92
DRAFT EQUIVALENT 13.075 | m TRANS.METACENTER KMT 13.474 | m

TRIM BY STERN 1.597 | m VERT.CENTR.GRAV. KG 11.61 | m

DRAFT FORWARD 12.238 | m METAC.HEIGHT GM 1.88 | m

DRAFT AFT 13.835 | m FREE SURFACE CORR GGo 0|m

DRAFT MEAN 13.075 | m CORR.METAC.HEIGHT GoM 1.88 | m

LCB 89.692 | m M.T.C. 642.322 | tons*m/cm
LCF 82.776 | m T.P.C. 52.01 | tons/cm
PROPELLER

IMMERSION(Ta/D)% 230.575 | % 6Ta=86T*La/L 75.953 | cm

La/L= 0.476 OTf=8T*Lf/L 83.705 | cm

Lf/L= 0.524 6T=A*(LCB-LCG)/MCT 159.658 | cm

ALLOWABLE HEELING MOMENT:

22115.70 | TONS*M

ACTUAL SHIFTING MOMENT:

13239.89 | TONS*M

207




ANGLE SINg KN | KGeoraXSINO | GZ

(DEG) (M) (M) (M)
5 0.087 | 1.176 1.012 0.164
10 0.174 | 2.356 2.016 0.340
20 0.342 | 4.741 3.970 0.771
30 0.500 | 6.903 5.804 1.099
40 0.643 | 8.605 7.462 1.143
50 0.766 | 9.846 8.893 0.953
60 0.866 | 10.58 10.054 0.526
70 0.939 | 10.87 10.911 -0.042

,__
[
.'III|IIII

T
I
.'III|IIII

AREA UNDER CURVE UP TO 30

DEG.

AREA UNDER CURVE UP TO 40

DEG.

AREA UNDER CURVE 30-40 DEG.
GZ AT 30/GREAT THAN 30 DEG.
ANGLE AT WHICH MAX.GZ OCCURS
METACENTRIC HEIGHT(GoM)

o= 33,08

ACTUAL

0.3328

0.5305
0.1976
1.099
38
1.88
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IMO.A.749

0.055

0.09
0.03
0.2
25
0.15

M-RAD

M-RAD
M-RAD
METERS
DEG.
METERS
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tomOf(Y E.+h+h1)/(b/2)=(6.0385+3 500+0.300)/12.320=0.798

Tonef=0.798
of=36.58
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5.1.17.CONDITION NO .11 ARRIVAL CONDITION (S.G.=1.0253

TONS/MA3)/(S.F.=35FTA3/LT)

DEADWEIGHT

ITEMS VOLUME WEIGHT VCG MT LCG ML

ITEMS % (TON) (M) (TONXM) (M) (TONXM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 10 176.25 6.94 1223.32 23.83 4199.74
SUB.TOTAL. 406.67 10.15 4129.19 26.43 10750.11
CARGO HOLD 1 100 6501.12 11.61 75454.14 150.99 981 604.44
CARGO HOLD 2 100 9728.33 11.32 110 170.65 130.86 | 1273009.90
CARGO HOLD 3 17.6 1746.03 11.32 19761.04 109.85 191 803.13
CARGO HOLD 4 100 9913.03 11.32 112 193.04 88.73 879 593.30
CARGO HOLD 5 100 9915.81 11.32 112 223.32 67.61 670417.91
CARGO HOLD 6 100 10 380.51 11.62 120 593.75 45.61 473 413.62
CARGO.TOTAL. 48 184.83 11.42 550395.95 92.76 4469842.31
DEADWEIGHT 48591.51 11.41 554525.13 92.21 4480592.42
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 849668.93
DISLACEMENT 59471.38 11.58 688523.86 89.63 5330261.35
DRAFT EQUIVALENT 12.79 | m TRANS.METACENTER KMT 13462 | m
TRIM BY STERN 0.223 | m VERT.CENTR.GRAV. KG 11.58 | m
DRAFT FORWARD 12907 | m METAC.HEIGHT GM 190 | m
DRAFT AFT 12.684 | m FREE SURFACE CORR GGo 0O|lm
DRAFT MEAN 12.79 | m CORR.METAC.HEIGHT GoM 190 | m
LCB 89.867 | m M.T.C. 638.75 | tons*m/cm
LCF 82.871 | m T.P.C. 51.91 | tons/cm
PROPELLER IMMERSION

(Ta/D)% 211.395 | % 6Ta=6T*La/L 10.627 | cm
La/L= 0.476 STf=8T*Lf/L 11.686 | cm
Lf/L= 0.524 §T=A*(LCB-LCG)/MCT 22.314 | cm

ALLOWABLE HEELING MOMENT:

ACTUAL SHIFTING MOMENT:

27001.60 TONS*M
13239.89 TONS*M
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ANGLE SING KN KGcorrXSINO | GZ
(DEG) (M) (M) (M)

5 0.087 1.176 1.009 0.167

10 0.174 2.356 2.009 0.347

20 0.342 4.74 3.958 0.782

30 0.500 6.956 5.786 1.170

40 0.643 8.692 7.439 1.253

50 0.766 9.935 8.866 1.069

60 0.866 10.651 10.023 0.628

70 0.939 10.912 10.877 0.035

[
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.
| | L 111

—

L]
_r
L1 11 | |

[—]

AREA UNDER CURVE UP TO 30 DEG.
AREA UNDER CURVE UP TO 40 DEG.

al

AREA UNDER CURVE 30-40 DEG.
GZ AT 30/GREAT THAN 30 DEG.

ANGLE AT WHICH MAX.GZ OCCURS

METACENTRIC
HEIGHT(GoM)

3l

40

ACTUAL
0.314
0.506
0.192
1.170
38

1.90
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0.055
0.09
0.03
0.2
25

0.15

M-RAD
M-RAD
M-RAD
METERS
DEG.
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h1=0.2

=350
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,3035

Y.E=

A

a2

CL

20

12,79

tan®f(Y.E.+h+h1)/(b/2)=(6.3235+3 500+0.300)/12 320=0 821
ta.n OF=0.821

Of=39.38
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5.1.18 CONDITION NO .12 WATER BALLAST DEPARTURE CONDITION

DEADWEIGHT ITEMS | VOLUME | WEIGHT VCG MT LCG ML
ITEMS 100% | (TON) (M) (TONXM) (M) (TONXM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 1676.79 12.40 20790.52 23.90 40080.31
SUB.TOTAL. 1907.22 12.42 23696.39 24.45 46630.68
FP TANK 100 1140.69 5.51 6 285.22 168.49 | 192 194.22
WATER BALLAST 1P 100 1776.21 9.07 16117.31 152.46 | 270797.12
WATER BALLAST 1S 100 2062.53 8.14 16 782.81 152.49 | 314507.10
WATER BALLAST 2P 100 1571.33 6.73 10573.45 132.01 | 207 425.90
WATER BALLAST 2 S 100 1857.65 6.05 11 238.78 131.94 | 245 088.92
WATER BALLAST 3P 100 1563.40 6.43 10 055.79 110.88 | 173 345.10
WATER BALLAST 3 S 100 1849.72 5.80 10 720.99 110.81 | 204 960.41
WATER BALLAST 4 P 100 1563.40 6.43 10 055.79 89.76 | 140 326.09
WATER BALLAST 4 S 100 1849.72 5.80 10 720.98 89.69 | 165 893.99
WATER BALLAST 5P 100 1557.43 6.45 10 051.65 68.67 | 106 947.09
WATER BALLAST 5S 100 1843.75 5.81 10717.74 68.59 | 126 468.55
WATER BALLAST 6P 100 1949.55 7.03 13705.34 44.68 87 109.84
WATER BALLAST 6S 100 2 295.30 6.31 14 490.24 4471 | 102 613.77
SUB.TOTAL. 22 880.68 6.62 151516.08 102.17 | 2337678.11
DEADWEIGHT 24787.90 7.07 175212.47 96.19 | 2384308.78
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 | 849668.93
DISLACEMENT 35667.77 8.67 309211.20 90.67 | 3233977.71
DRAFT EQUIVALENT 807 | m TRANS.METACENTER KMT 14.644 | m
TRIM BY STERN 1531 | m VERT.CENTR.GRAV. KG 8.67 | m
DRAFT FORWARD 7.321 | m | T>0.027*L= | 4.698 m | METAC.HEIGHT GM 6.016 | m
DRAFT AFT 8.852 | m T,>D,+0.6= | 6.6m FREE SURFACE CORR GGo 0O|lm
DRAFT MEAN 807 | m CORR.METAC.HEIGHT GoM 6.016 | m
LCB 92.956 | m M.T.C. 532.67 | tons*m/cm
LCF 88.921 | m T.P.C. 48.67 | tons/cm
PROPELLER
IMMERSION(Ta/D)% 147.541 | % 6Ta=86T*La/L 78.244 | cm
La/L= 0.511 STf=6T*Lf/L 74.863 | cm
Lf/L= 0.489 6T=A*(LCB-LCG)/MCT 153.107 | cm
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ANGLE SING KGcorrXSINO | GZ
(DEG) (M) (M)

5 0.087 1.28 0.755 0.525

10 0.174 2.566 1.505 1.061

20 0.342 5.185 2.964 2.221

30 0.500 7.812 4.333 3.479

40 0.643 9.949 5.570 4.379

50 0.766 11.196 6.639 4.557

60 0.866 11.738 7.505 4.233

70 0.939 11.719 8.145 3.574
G/ n
5
415 — fﬂf_—_—\_"‘"‘\_\
+ pd
39 —_
3
7 AN
¢
. % / / \
1
" / / \

T T T T T TTT FT T 1T T T LT T T I_LT T T T . TT T T 1T TT
0 I A qq o3
o= 00,28
ACTUAL IMO.A.749

AREA UNDER CURVE UP TO 30 DEG. 0.875 > 0.055 M-RAD
AREA UNDER CURVE UP TO 40 DEG. 1.570 > 0.09 M-RAD
AREA UNDER CURVE 30-40 DEG. 0.695 > 0.03 M-RAD
GZ AT 30/GREAT THAN 30 DEG. 3.479 > 0.2 METERS
ANGLE AT WHICH MAX.GZ OCCURS 44 > DEG.
METACENTRIC HEIGHT(GoM) 6.016 > 0.15 METERS
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5.1.19 CONDITION NO .13 WATER BALLAST ARRIVAL CONDITION

DEADWEIGHT
ITEMS VOLUME WEIGHT VCG MT LCG ML
ITEMS 100% | (TON) (M) (TONxM) (M) (TONxM)
CONSTANT 230.43 12.61 2905.87 28.43 6550.36
CONSUMABLES 176.25 6.94 1223.32 23.83 4199.74
SUB.TOTAL. 406.67 10.15 4129.19 26.43 10750.11
FP TANK 100 1140.69 5.51 6 285.22 168.49 192 194.22
WATER BALLAST 1P 100 1776.21 9.07 16 117.31 152.46 270797.12
WATER BALLAST 1S 100 2 062.53 8.14 16 782.81 152.49 314 507.10
WATER BALLAST 2P 100 1571.33 6.73 10573.45 132.01 207 425.90
WATER BALLAST 2 S 100 1857.65 6.05 11 238.78 131.94 245 088.92
WATER BALLAST 3P 100 1563.40 6.43 10 055.79 110.88 173 345.10
WATER BALLAST 3 S 100 1849.72 5.80 10 720.99 110.81 204 960.41
WATER BALLAST 4 P 100 1563.40 6.43 10 055.79 89.76 140 326.09
WATER BALLAST 4 S 100 1849.72 5.80 10 720.98 89.69 165 893.99
WATER BALLAST 5P 100 1557.43 6.45 10 051.65 68.67 106 947.09
WATER BALLAST 5S 100 1843.75 5.81 10717.74 68.59 126 468.55
WATER BALLAST 6P 100 1949.55 7.03 13705.34 44.68 87 109.84
WATER BALLAST 6S 100 2 295.30 6.31 14 490.24 44.71 102 613.77
SUB.TOTAL. 22 880.68 | 6.622009 151516.08 | 102.16819 | 2 337 678.11
DEADWEIGHT 23287.36 6.68 155645.27 100.85 | 2348428.21
LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 849668.93
DISLACEMENT 34167.23 8.48 289644.00 93.60 | 3198097.14
TRANS.METACENTER
DRAFT EQUIVALENT 7.76 | m KMT 14.862 | m
TRIM BY BOW 0.302 VERT.CENTR.GRAV. KG 8.48
DRAFT FORWARD 7.907 T.>0.027*L= | 4.698 m | METAC.HEIGHT GM 6.428
FREE SURFACE CORR
DRAFT AFT 7.605 | m T,>D,,+0.6= | 6.6m GGo 0| m
CORR.METAC.HEIGHT
DRAFT MEAN 7.76 | m GoM 6.428 | m
LCB 93.139 | m M.T.C. 523.8 | tons*m/cm
LCF 89.432 | m T.P.C. 48.38 | tons/cm
PROPELLER
IMMERSION(Ta/D)% 126.750 | % 6Ta=6T*La/L 15.500 | cm
La/L= 0.514 OTf=8T*Lf/L 14.657 | cm
Lf/L= 0.486 8T=A*(LCB-LCG)/MCT 30.156 | cm
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ANGLE SIN® KN KGcorrXSINO | GZ
(DEG) (M) (M) (M)
5 0.087 1.3 0.738 0.562
10 0.174 2.606 1.471 1.135
20 0.342 5.266 2.898 2.368
30 0.500 7.886 4.237 3.649
40 0.643 9.994 5.447 4.547
50 0.766 11.268 6.492 4.776
60 0.866 11.802 7.339 4.463
70 0.939 11.763 7.964 3.799
G
5
4,9 —
4 7 _._f,-'-"""_'_\_'_"‘-—.
35 /<
3
2o —
e — /|
o / / / \\
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© / / \ \\
T T T T T T T T T T I'TTELT T T TI_ILTTTTJI.TTTTI
0 N R T - R L Y
o= 00,88
ACTUAL IMO.A.749
AREA UNDER CURVE UP TO 30 DEG. 0.9530 0.055 M-RAD
AREA UNDER CURVE UP TO 40 DEG. 1.6433 0.09 M-RAD
AREA UNDER CURVE 30-40
DEG. 0.6903 > 0.03 M-RAD
GZAT30/GREATTHAN 30 DEG. 3.649 > 0.2 METERS
ANGLE AT WHICH MAX.GZ OCCURS 38 > 25 DEG.
METACENTRIC HEIGHT(GOM) 6.428 > 0.15 METERS
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5.1.20 CONDITION NO .14 LIGHTSHIP CONDITION

DEADWEIGHT ITEMS VOLUME | WEIGHT VCG MT LCG ML

ITEMS % (TON) (M) (TONXM) (M) (TONXM)

DEADWEIGHT 0.00 0.00 0.00 0.00 0.00

LIGHTWEIGHT 10879.87 12.32 133998.73 78.10 | 849668.93

DISLACEMENT 10879.87 12.32 133998.73 78.10 | 849668.93
TRANS.METACENTER

DRAFT EQUIVALENT 272 | m KMT 30.165 | m

TRIM BY STERN 4.600 | m VERT.CENTR.GRAV. KG 1232 | m

DRAFT FORWARD 0.612 | m METAC.HEIGHT GM 18.07 | m
FREE SURFACE CORR

DRAFT AFT 5212 | m GGo 0| m
CORR.METAC.HEIGHT

DRAFT MEAN 272 | m GoM 18.07 | m

LCB 95.006 | m M.T.C. 399.94 | tons*m/cm

LCF 9425 | m T.P.C. 43.44 | tons/cm

PROPELLER

IMMERSION(Ta/D)% 86.864 | % 6Ta=6T*La/L 249.182 | cm

La/L= 0.542 STf=8T*Lf/L 210.846 | cm

Lf/L= 0.458 §T=A*(LCB-LCG)/MCT 460.029 | cm
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5.1.21 Nivakog 5.1.’"TOTAL TABLES FOR LOADING CONDITIONS’

CONDITION(s 6z07t7rronyh3) | CONDITION{S.6-097470njws3] | SCANTLING CONDITION[s6:08767ron h3)
ITEM NETET (SF=L8 FI3T (SE=429F117)
OEP. ARR. DEP. ARR. DEP. HALF, ARR.

(OND.NO 1 ] ] ! 5 6 ]
DISPLACEMENT(TON) 59192000 S1418675 6616835 55116290 6097L920[ 6018L30[ 60197541
v Tf 11264 R 10937 139 B2 B34y 13316
¢ | 1L 10763 12507 10558 %1 1245 12580
5 1150 U3 124 190 130 1290 .90
TRIM(M) 0492 093 050 0800 0%l 0% 0.736
LCGM) 90.112 .00 89562 9349 8% 9087 90.504
LCA) 90,689 90886 90208 0393 8069 8787 89,781
LCE(M) 8640 By 83158 839 I 888 81805
MTCT-M) 620280 614940 631200 620 642302 640370 640500
TPCIW) 51.350 S.090| 51680 S150] 52000 5190 51,960
KG(M) 1155 1510 10616 158 11601 10550 11569
GM(M) 1980 2004 L8n L9 1891 193 1918
G60M) 0053 005 .00 00000 0000 0000 0.000
GOM(M| 1927 L9 187 187 1891 1938 1918
AREA (0-30)20.055rad *m 0.295 030 0333 0349 020 0305 0302
AREA (0-40)20.090radt*m 0558 0659 059 0599 0476 0% 0491
AREA (30-40]20.030rad*m 0.63 019 0% 050 018 0191 0.189
GZAT 30 HEEL20.2 L3 1449 L5 L3 1105 1158 114§
FLOODING ANGLE(6F) 42,760 B4 40890 41630 35800 30040 39,000
CONSTANTS 30428 B048 230408 D048 P04 3048 23048
CONSUMABLES 1676790 17645 1676.7%0 76205 1676790, 890000 176.45
WATER BALLAST 684416 684410 0000 00000 0000  0000f 72666
DEADWEIGHT 003035 40538807 45736967 4236420 0092092 d935.62  493176T3
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CONDITION{s sz07tronjiw3) | CONDITION(s6.=Loas3ronjus) | BALLAST CONDITION | CONDITION
ITEM NE ) NETIE) LIGHT WEIGHT
DEP, ARR. DEP. ARR. DEP.  |ARR.

CONDNO 3 ! 10 i il B3|
DISPLACEMENT(TON) 00971924 SO4TL3TS  609TL SO471376| 35667.770] 34167.225| 10879.868

/ TF 12885 UKL/ BVOE) B3 8T 061

¢ A BT B4 B8 nay 88 7805 50

5 13075 R 10 090 o0 770 2700
TRIM(M) 0362 109 1597 023 15310 0302 400
LC.G[M) 89311 0%1 88010 80617 90669 93601 78.0%
LCAIM) 8969 087 8969 2087 996 93139 %006
LCEM) 877 Q8 876 R8T 8892 8943 A0
MTC[T-M) o230 6870 64230 638750 53670 523800 399940
TPCM) 52010 S.9100 52010 59100 48670]  4B380] 43440
KGM) 11,603 59100 1613 157 8669 8471 1236
GMIM) 1890 17 181 L4 601 6428 1807
GGOIM) 0.000 0000 0000 00000 0000f  Oo0of 000
GOM[M) 1890 Lo 187 L4 606 6428 1807
AREA (0-30]20.055rad*m 0.290 03 038 0314 081 0953
AREA (0-40]20.090rad*m 0476 0506 0530 0506 1570 1643
AREA (30-40)20.030rad*m 0.185 019 0% 0192 06%  06%
GZAT 30 HEEL 0.2 1104 LIS L% L0 3479 3649
FLOODING ANGLEGF) 3580 03800 38580 30380 50280 50880
CONSTANTS B8 B4 230428 P08 230428 2304281 0000
CONSUMABLES 1676.790 17625 1676790 176205 1676790 176,25 0000
WATER BALLAST 0.000 0000 0000 0.000[ 22880.684( 22880684 0000
DEADWEIGHT S00920%| 48391511 5009082 ABS9LS07) 787902 23087357 0000
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5.1.22 Nivakoag 5.2.” STORAGE FACTORS’

CARGO smia IEI\;CLUDING CAPACITY(MA3)100% STORAGE FACTORS IN FTA3/LT

35 40 40.9 45 50
HOLD NO 1 6340.76 6340.76 6340.76 6340.76 6340.76 6340.76
HOLD NO 2 9488.36 9488.36 8235.89 9488.36 9488.36 9488.36
HOLD NO 3 9669.19 1702.96 9669.19 9669.19 9669.19 9669.19
HOLD NO 4 9668.51 9668.51 9668.51 9668.51 9668.51 9668.51
HOLD NO 5 9671.22 9671.22 9671.22 9671.22 9671.22 9671.22
HOLD NO 6 10124.46 10124.46 10124.46 10124.46 10124.46 10124.46
STORAGE FACTORS IN M"3/TONS 0.975 1.115 1.141 1.254 1.393
STORAGE FACTORS IN TONS/MA3 1.0253 0.8971 0.8767 0.7974 0.7177
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[KEDANAIO 6°)

YMNOAOTIZMOZ ENITPEMOMENHZ KAI MPATMATIKHZ POMHZ AOITQ METAKINHZHZ 2ITHPQN
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Ke@alaio 6° YIIOAOTIEMOX ENITPEIIOMENHE KAI
I[TPAI'MATIKHX POITHX AOT'Q METAKINHXHX XITHPQN

Eltcaywyn

210 Tapov KeDAAALO LEAETATE N poTN) o SnuLloupyeital Adyw TNG LETAKIVNONG OLITNPWV
KOTa Tn Stapkela Tou TafldLov. Etol yia kaBe kataotaon GOpTwong mou €XOUE UTIOAOYIOEL
oto kedbaAalo 5, Ba MPEMEL AMAPALTATWE VA UTTOAOYLOTEL N TIPAYHLATIK poTir) AOYyw
LETAKIVNONG OLTNPWV KL VO CUYKPLOEL e TNV ETUTPEMOEVN POTTH YLO T CUYKEKPLUEVN
kataotoaon poptwaong anod Toug kavoviopoug , SOLAS, International Grain Code, 1974,
(Mapaptnua l), £toL wote va e€aodallotel n euotabela Tou mAoiou.

To kepalalo xwpiletal oe SUO TUAUATO. ITO MPWTO YIVETOL UTIOAOYLOUOC TNG ETUTPETMOUEVNG
POTING AOYW PETAKIVNONG oltnpwy, BAon Twv Kavoviopuwyv, SOLAS, International Grain Code,
1974.INa Tov UTIOAOYLOHO QUTAC YLa TTARBOOC EKTOTILOUATWY Kal KEVTPO BAPOUG
dnuioupynBnke mpoypapua os y\wooa fortran.

210 6eUTEPO TUAUA UTTOAOYITETOL N TIPOYUATIKA poTt Adyw UETAKIVNONG OLITNPWY OTWG
autr SlapopdwbnKe amo TG KATAoTACELS OpTWONC oTo kedpalato 5.
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6.1. EmLtpenmopevn pomn A0yw HETAKIVIIONG
olrtnpwv(Allowable Heeling Moment [IGC74])

6.1.1.lNevika KPLTAPLA ETUTPEMOHUEVNG POTIHG AGYW METAKIVNONG
ottnpwv (Allowable Heeling Moment [IGC74])

1.6h<12deg

2.E20.075 rad*m

G n
/’ E7L{.075/(ad*7(
: YAV
e } M0=)0"0.80
1 I
0 deg
fh==12 deg 40 degr B
M (m*)

actual shiftingmoment

Ao =
S.F.(m?® /tons)*A (tons)

3.GM20.30m
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6.1.2.Napadelypa UTTOAOYLOHOU ETLTPEMOEVNG POTIG AOYw

petakivnong ottnpwv (Allowable Heeling Moment [IGC74])
Nivakoag 6.1.ALLOWABLE HEELING MOMENT

ALLOWABLE HEELING MOMENT
ANGLE SINO KN KGeorr  [KGeorr*siNe [z RY PROD.
(DEG) (M) M) M) M) (M"2)
0 0.000 0.000  11.600 0.000 0.000 1 0.000
5 0.087 1178] 11600 1.010 0.168 4 0.670
10 0.174 2356 11.600 2013 0.343 2 0.685
15 0.259 3549 11.600 3.001 0.548 4 2.191
20 0.342 4741 11600 3.966 0.775 2 1551
25 0.422 5.822[ 11600 4.900 0.922 4 3.688
30 0.500 6.903]  11.600 5.797 1.106 1 1106
TOTAL 9.891
30 0.500 6903 11600 5.797 1.106 1 1106
34.29 0.563 7.633] 11600 6.532 1.101 4 4.403
38.58 0.623 8363  11.600 7.231 1133 1 1133
40 0.643 8.605 0.000 0.000 8.605 1 8.605
TOTAL 6.642
GRAND TOTAL
1 0.208 2.827] 11600 2411 0.417
11 0.191 2592 11.600 2212 0.379
Eh=GZh/(2*(1-Kh))*((2-Km)*6m-6h) Eh= 12.791 deg*m
Gzh= 0.417 Gzh= | 0.379
Kh=0.005*6h 0.060 Kh=0.005*6f 0.055
km=0.005*6m 0.193 km=0.005*0 0.1929
Bm= 38.58 Bm= 38.58
Bh= 12 Bh= 11
11 0.191 2592[ 11600 22012 0.379
RESIDUAL DYNAMICAL STABILITY (FINAL TOTAL-Eh)= 13.191 >
Eh=GZh/(2*(1-Kh))*((2-Km)*Bm-6h) Eh= 11.785 deg*m
RESIDUAL DYNAMICAL STABILITY (FINAL TOTAL-Eh)= 14,197 >
ALLOWABLE HEELING MOMENT=(D*GZ(11 deg))/0.94 [ALH.M= 24604.371 tons *m

D=

60971.920 tons
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*4.29/3= 9.497 mh2
25.982 mA2

14.100 deg*m

14.100
deg*m

deg*m
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6.1.3.MpOoypappLa Yo UTOAOYLOMO ETUTPEMOUEVNG POTIHG AOYw
petakivnong ottnpwv (Allowable Heeling Moment [IGC74])

Ml TOV UTTOAOYLOUO TNG EMLTPEMOMEVNC POTtic Adyw petakivnong otetnpwv (Allowable
heeling moment) yla dtadopa ektoniopara (A)kal kévtpa Bapoug ( KG )ekmovnBnke
TIPOYPOAULO OE YAWOOA TIPOYPAUUATIONOU Fortran, omoU elcdyovtag ektomiopata (A),
kévtpa Bapoug (KG), ywvieg (8) pe avtiotolyeg TLEG yia udpooTATIKEG KAUTIUAES (KN)

e€QyETAL TIVOKAG ME TNV EMUTPEMOUEVN pomr Adyw petakivnong ottnpwv (Allowable
heeling moment) yia kdBe A katl kaBe KG.

6.1.2.1.08nyiec Tpoypappatoc.

Apyxeio input

Me Tov 6po ‘KapTa ‘ eVVoEiTaL YpOUWN 0TO ap)xeio Sedopévwy .

Kapta 1
TuToC MetaBAntn Meplypadn
Em integer opLlOuoC epfadwv
Em=1,6tav 6f> 40 kal pnopw vo OAOKANPWOW E S
impson simpson pe éva epPadov
Em=2,6tav 6f<40 oAokAnpwvw LE simpson pe
pe dvo eppada
NANG integer JUVOALKOG aplBuog ywviwy ou Sivovral (av éxw 2
VUVKKB euPadd mpoopetpeital Eava n mpwtn ywvia yla to
BERERKOEVUTEPO EPPOV)
NANG1 integer AplBu6G ywvlwy Tpwtou gppadou
NKG integer AplBuoc KG
NDIS integer AplOUOG EKTOTUOUATWY
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Kapta 2

Tumog MetaBAntn Meplypadn

KG(i) double precision Sivovtal 6Aa ta KG

Kapta 3

Tumog MetaBAntn Meplypadn

D(i) double precision Slvovtal 6Aa ta ektomiopata
Kapta 4

Tumog MetaBAntn MNepypadn

ANG1(i,K),CR1(i,k)  double precision &ivovtal og GTHAEC OL YWVIES yLa KAOE eKTOTLOUA

Kol StmAa o otAeg yla kaBe ywvia mou 660nke n
QVTLOTOLYN TLUA TWV Cross curves. avtioToLyn TN TWV KaumUAwy euotdBelag (cross
curves). Curves).
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6.1.2.2.Npoypappa.

program ahm

implicit none

integer::k,j,NKG,Em,NANG1,z,m,sm,NDIS,i,u,NANG,x
doubleprecision::D(100),KG(100),ANG1(100,100),CR1(100,100),ANG2(100,100),CR2(100,100),51,Et2,E
t1,52,thh,kh,thm,km,H,H1,Hb,Hb1,Emb(100,100),CR12,GZ,Fin(100,100),AHMF(100,100),CHECK,Eh,R;

open(1,file='inp4.txt')
open(2,file="out3.txt')
read(1,*)Em,NANG,NANG1,NKG,NDIS !eisagwgh dedomenwn
read(1,*) (KG(i),i=1,NKG)
read(1,*) (D(i),i=1,NDIS)
x=NANG-NANG1
If (Em==1) then
do i=1,NANG
read(1,*) (ANG1(i,k),k=1,NDIS),(CR1(i,j),j=1,NDIS)
enddo
else
do i=1,NANG1
read(1,*) (ANG1(i,k),k=1,NDIS),(CR1(i,j),j=1,NDIS)
enddo
do i=1,NANG-NANG1
read(1,*) (ANG2(i,k),k=1,NDIS),(CR2(i,j),j=1,NDIS)
enddo
endif
do j=1,NDIS
do i=1,NKG
S1=0
Et1=0
do k=1,NANG1 lypologismos 1 embadou me simpson
if ((k==1).0R.(k==NANG1))then
sm=1
else if(mod(k,2)==0) then
sm=4
else
sm=2
endif
Etl=sm*(CR1(k,j)-sin(ANG1(k,j)*3.14/180)*KG(i))
S1=S1+Et1
enddo
if (Em==2)then lypologismos 2 embadou
$2=0
Et2=0
do m=1,(x)
if ((m==1).0R. (m==x)) then
sm=1
else if (mod(m,2)==0) then
sm=4
else
sm=2
endif
Et2=sm*(CR2(m,j)-(sin(ANG2(m,j)*3.14/180))*KG(i))
S2=S2+Et2
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enddo
Emb(j,i)=S1*(ANG1(2,j)-ANG1(1,j))/3+S2*(ANG2(2,j)-ANG2(1,j))/3!synoliko embado
else
Emb(j,i)=S1*(ANG1(2,j)-ANG1(1,j))/3
endif
thh=12
do
kh=0.005*thh

if (Em==2) then !euresh thhtaf gwnias

thm=ANG2(x,j)

else

thm=ANG1(NANG1,))

endif

km=thm*0.005

do r=1,NANG1

if (ANG1(r,j)<=thh )then leyresh gwniwn panw kai katw apo th thhtah gia grammikh parembolh
H=ANG1(r,j)

Hl=r

endif

enddo

do r=NANG1,1,-1

if (ANG1(r,j)>thh) then

Hb=ANG1(r,j)

Hbl=r

endif

enddo

CR12=0

GZ=0

Eh=0

check=0
CR12=-((ANG1(Hb1,j)-thh)*(CR1(Hb1,j)-CR1(H1,j)))/(ANG1(Hb1,j)-
ANG1(H1,j))+CR1(Hb1,j)!ypologismos cross curve gia 12 moires
GZ=CR12-sin(thh*3.14/180)*KG(i)!ypologismos gz gia 12 moires
Eh=(GZ/(2*(1-Kh)))*((2-Km)*thm-thh)!ypologismos eh
CHECK=Emb(j,i)-Eh !ypologismos ypoloiphs dynamikhs eystatheias
if( CHECK.GT.14.1 )then !elegxos

Fin(j,i)=(D(j)*GZ)/0.94 !telikos ypologismos ahm

goto 1

else

thh=thh-1 Imeiwsh thhtah kata 1 moira

if (thh==0) then

Fin(j,i)=0

gotol

endif

end if

enddo

1 enddo
enddo

i=1

do j=2,NDIS+1 !metafora dedomenwn ektopismatwn
AHME(i,j)=D(j-1)

enddo

=1

do i=2,NKG+1 !metafora kg

AHMF(i,j)=KG(i-1)

enddo

do i=2,NDIS+1 !metafora apotelesmatvn
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do j=2,NKG+1

AHME(j,i)=Fin(i-1,j-1)

enddo

enddo

do i=1,NKG+1

write(2,'(23f12.2)') (AHMf(i,j),j=1,NDIS+1) lektypwsh apotelesmatwn
enddo

stop

endprogram ahm

241



242



6.1.2.3.MMapaderypa Tpedinatog mpoypapupuatog

Input file:
"E]_ inpli_- E"““”“"E—&LE'@..M
Bpxeio  Enziepyacia  Mopen  [MpoPfokn  Bonfewa
210711 =
11.60
60971.0
0.00 0.00
5.00 1.178
10.00 2.356
15.00 3.549
20.00 4,741
25.00 5.822
30.00 6.903
| 30.00 6.903
34.29 7.633
38.58 B.363
4 k
| Ln 2. Col 19
Output file:

it S I (018 i
Apxeio  Enzfepyooiac  Mopgrp [MpoPfokf  BonBzio
0.00 60971.92 "
11.60 24798, 96

Ln 1, Cal1
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6.1.2.4.TeAikd amoteAéopata ywa Allowable heeling moment(TONxM)

Nivakag 6.1 ALLOWABLE HEELING MOMENT

KGf& 12000.00 15000.00 12500.00 20000.00 22500.00
.00 53453.02 56348.19 54137.67 50981.98 61208.45
.20 52922.44 55684.97 53584.99 59097.69 60213.62
.40 52391. 87 55021.75 53032.31 58213.40 59218, 80
.60 51861. 320 54358. 54 52479.63 57329.11 58223.97
. BO 51330.72 53695. 32 51926.95 56444, 82 57229.15
.00 50800.15 53032.10 51374.27 55560.53 56234, 32
.20 50269, 58 52368, 89 50821. 59 54676.25 55239, 50
.40 49739.00 51705.67 50268.91 53791.96 54244 .68
.60 49208.43 51042.45 49716.23 52907.67 53249, 85
. BO 48677. 86 50379. 24 49163. 55 52023. 38 52255.03
.00 48147.28 49716.02 48610, 87 51139, 09 51260, 20
.20 47616.71 49052. 80 48058.19 50254. 80 50265. 38

.40 47086.14 48389. 59 47505.51 49370.51 49270.55
.60 46555. 56 47726, 37 46952, 83 48486.23 48275.7

. 80 46024.99 47063.15 46400.15 47601.94 47280.90
.00 45494.42 46399, 94 45847.47 46717.65 46286. 08
.20 44963, 85 45736.72 45294.79 45833, 36 45291.25
.40 44433, 27 45073.50 44742.11 44949, 07 44296.43
.60 43902.70 44410, 29 44189.42 44064.7 43301. 60
. BO 43372.13 43747.07 43636.74 43180.49 42306.7

.00 42841.55 43083. 86 43084.06 42296. 20 41311.95
.20 42310, 98 42420, 64 42531, 38 41411.92 40317.13
.40 41780.41 41757.42 41978.70 40527.63 39322, 30

(el il el el el el el il el el sl el
MMNMNMNMNERERRROOO00 0000 0mmmmE=]~~~~qddaT

.60 41249, 83 41094.21 41426.02 39643, 34 I8327.48
. BO 40719. 26 40430.99 40873, 34 38759.05 37332.65
.00 40188.69 38767.77 40320. 66 3I7874.7 36337.83
.20 39658.11 39104, 56 39767.98 36990.47 35343, 00
.40 39127.54 38441, 34 38215. 30 36106.18 34348.18
.60 38596, 97 3I7778.12 38662.62 35221. 89 33353.36
. BO 38066, 29 37114.91 38109.94 34337.61 32358.53
.00 37535, 82 36451.69 37557.26 33453, 32 31363.7
.20 37005. 25 I5788.47 37004, 58 312569.03 10368, B8
.40 36474, 67 35125. 26 36451.90 31684.7 29374.06
.60 35944.10 34462.04 35899, 22 30800.45 28379.23
. 80 35413, 53 33798, 82 353446, 54 29916.16 27384.41
13.00 I4882.95 33135.61 34793. 86 29031. 87 26389. 58
13.20 34352. 38 32472.39 34241.18 28147.59 25394.7
13.40 33821. 81 31809.17 33688, 50 27263.30 243299.93
13.60 33291. 23 31145, 96 33135, 82 26379.01 23405.,11
13. 80 12760.66 30482.74 32583.14 25494.7 22410. 28
14.00 31046.96 29819. 53 30771.43 24610.43 21415.46

25000.
62583,
61478,
60373,
59267 .
58162.
57057.
55051,
54846,
53740,
52635.
51530,
50424,
49319,
48214,
47108,
46003,
44898,
43792,
42687,
41582.
40476,
39371,
3B265.
37160.
36055.
34949,
33844,
32739.
31633,
30528,
29423,
28317,
27212,
26106,
25001,
23896,
22790,
21685.
20580,
19474,
18369.

27500.
64278,
63062,
618446,
60630.
59414,
58198,
56983,
55767.
54551.
53335.
52119,
50903.
49687.
48471,
47255,
46039,
44824,
43608,
42392,
41176.
39960.
38744,
37528,
36312.
35096,
33880,
32665,
31449,
30233,
29017.
27801,
26585.
25369,
24153,
22937,
21722,
20506,
19290,
18074,
16858.
15642,

30000.
65972,
04646,
63320,
61993,
60667 .
59340,
58014,
56687.
55361.
54035.
52708,
51382.
50055.
48729,
47402,
46076.
44750,
43423,
42097,
40770.
39444,
3E117.
36791,
35465.
34138,
32812,
31485,
30159.
2B832.
27506,
26179,
24853,
23527.
22200,
20874,
19547,
18221.
16894,
15568,
14242,

12915

32500.
67321.
653884,
64447,
63010.
61573.
60136.
58699,
57262.
55826.
54389,
52952,
51515.
50078.
48641.
47204,
45767 .
44330,
42893,
41456,
40019.
38582,
37145,
35708,
34271.
32834,
31397,
29960,
28523,
27086.
25649,
24212,
22775,
21338,
19901.
18464.
17027.
15590.
14153.
12716,
11279.
8713,

35000.
69298,
67750.
66203.
64655.
63108.
61560.
60013.
58465.
56918.
55370.
53823,
52275.
50728.
49180.
47633,
46085,
44538,
42990,
41443,
10895,
38348,
36800,
35253,
33705.
32158,
30610.
29063.
27515.
25968.
24420,
22873,
21325.
.08
18230.
16683.
15135.
13588.
12040,
10493,

7899,

4952,

1977

00
25

24

-

23
22

-

21

20
69
19

18

-

-

16
65
14

13
63
12

11
61
10

09
59

-

-

06

05
36
82

37500.
71694,
70036.
68378,
66720.
65062.
63404,
61746,
60088.
58430.
56772.
55114,
534 56.
51798.
50140,
48482,
46824,
45166.
43508,
41850,
40192.
38534,
36876,
35218,
33559.
31901.
30243,
28585,
26927.
25269.
23611.
21953,
20295.
18637.
16979.
15321.
13663.
12005.
10347,
7511,
4981.
1613.
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Mivakag 6.1 ALLOWABLE HEELING MOMENT(TONxM)

Frea 40000. 00 42500.00 45000. 00 47500.00 50000. 00 52500.00 55000. 00 57500.00 60000. 00 62500. 00 65000, 00
b. 00 74091. 62 76552.13 79236.05 81919.946 86231. 54 89537. 80 93216.40 97453.51 101690.61 105661.77 1098E8. 24
6.20 72323.04 74673.02 77246.40 79819.7 84020, 82 87216. 54 90784.60 94911.18 99037.75 102898. 36 107014. 30
6.40 70554.46 72793.90 75256.7 77719.59 81810.10 84895. 28 88352.81 92368, B5 96384, B8 100134.96 104140, 36
6.60 68785, B8 70914.7 73267.10 75619.41 79599, 38 §2574.03 §5921.02 89826. 52 93732.02 97371.56 101266.42
6. 80 67017.31 69035. 67 71277.45 73519.22 77388.65 80252.77 §3489,.22 B7284.19 91079.15 94608.16 98392.48
7.00 65248.7 67156. 56 69287. BO 71419.04 75177.93 77931.51 81057.432 84741. 86 8EB426. 28 91844.7 95518. 55
7.20 63480.15 65277.45 67298.15 69318, 85 72967.21 75610.25 78625.63 §2199,53 85773.42 89081. 35 92644, 61
7.40 61711. 57 63398.33 65308. 50 67218, 66 70756.49 73288.99 76193, 84 79657. 20 83120.55 86317.95 B9770. 67
7.680 59943.00 61519.22 63318. B5 65118.48 68545.77 70967.7 73762.05 77114, 87 80467.69 83554. 55 86896.7
7.80 58174.42 59640.11 61329, 20 63018. 29 66335.05 68646.48 713320.25 74572.54 77814.82 80791.15 84022.7
§. 00 56405. B4 57760.99 59339. 55 60918.11 64124, 32 66325.22 6B89E8.46 72030.21 75161.95 7BO27.7 81148. 85
8.20 54637. 26 558B81. 88 57349.90 58817.92 61913.60 64003, 96 66466. 66 69487, B8 72509.09 75264, 34 7B274.92
8.40 52868.69 54002.77 55360. 25 56717.7 59702. 88 61682.7 64034, 87 66945, 55 69856. 22 72500.94 75400, 98
8,60 51100.11 52123.65 53370. 60 54617.55 57492.16 59361.45 61603. 08 64403, 22 67203.36 69737.54 72527.04
g, 80 49331.53 50244, 54 51380. 95 52517. 36 55281. 44 57040.19 59171. 28 61860. B9 64550.49 66974.14 69653.10
9.00 47562. 96 48365.43 49391. 30 50417.18 53070.7 54718.93 56739.49 59318. 56 61897.62 64210.7 66779.16
9.20 45794, 38 46486. 31 47401. 65 48316.99 50859.99 52397.67 54307.69 56776.23 59244.7 61447.33 63905. 23
9.40 44025, B0 44607. 20 45412.00 46216. 81 48649, 27 50076.42 51875.90 54233.90 56591. 89 586E83.93 61031.29
9. 60 42257.22 42728.09 43422, 35 44116.62 46438, 55 47755.16 49444.11 51691. 57 53939.03 55920. 53 58157.35
4. 80 404 88. 65 40848, 97 41432.7 42016.44 44227 .83 45433.90 47012.31 49149, 24 51286.16 53157.13 55283.41

o, a0 18720.07 IB8969. 86 39443, 06 39916. 25 42017.11 43112, 64 44580, 52 46606. 91 48633.29 50383.7 52409.47

10. 20 36951.49 37080.7 37453.41 37816.07 39806. 38 40791. 38 42148.7 44064, 58 45980.43 47630.32 49535.53

10. 40 35182.91 35211.63 35463.7 35715. 88 17595. 66 38470.13 39716.93 41522.25 43327.56 44866.92 46661. 60

10, 60 33414. 34 33332.52 33474.11 33615. 69 35384.94 36148, 87 37285.14 18979.92 40674.7 42103.52 43I787.66

10. &0 31645.7 31453.41 31484.46 31515.51 33174.22 33827.61 34853, 34 36437.59 3B021.83 39340.12 37222.50

11. 00 29877.18 29574.,29 29494, 81 29415, 32 30963. 50 31506. 35 32421. 55 33895. 26 35368.96 36576.7 31174, 31

11. 20 28108. 60 27695.18 27505.16 27315.14 28752.7 29185.10 29989.7 31352.93 32716.10 30718.7 25779.7

11.40 26340.032 25816.07 25515.51 25214.95 26542.05 26863, 84 27557.96 2B8810.60 30063.23 25359.31 20898. 59

11. 60 24571.45 23936.95 23525. B6 23114.77 24331, 33 24542, 58 25126.17 26268, 27 24748.33 20629, 82 16528. 58

11. 80 22802, B7 22057. 84 21536.21 21014.58 22120.61 22221.32 22694, 37 23725.94 19913.60 16395.25 10516. 33

12.00 21034, 29 20178.7 19546. 56 18914.40 19909. 89 19900. 06 20262, 58 21183.61 15812.57 10790.69 5551.7

12.20 19265.7 18299.61 17556.91 16814.21 17699.17 17578. 81 17820.7 14837.16 10592.17 6210. 22 0.00

12.40 17497.14 16420. 50 15567.26 14714.02 15488.45 15257.55 13758.96 9978.25 5071.7 1309. 83 0.00

12.60 15728. 56 14541. 38 13577.61 12613, 84 13277.7 12936. 29 9005.7 50329.99 0.00 0.00 0.00

12. &0 12959.99 12662. 27 11587.96 8005. 20 8426, 52 9431. 44 4605.46 0.00 0.00 0.00 0.00

12,00 12191.41 10783.16 9598.31 4168.7 4388.17 4049, 07 0.00 0.00 0.00 0.00 0.00

132.20 10422, 83 7802.92 49E83. 66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

13.40 739318 4558.90 1565.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

13. 60 4491.95 931.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

13, 80 941. 68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

14.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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6.2.Ilpaypatikn pom) A0yw HETAKIVIIONG
oltnpwv(Actual heeling moment)
6.2.1.Mpaypatikn pormn AOyw HETOKIVNONG OLTNPWV OE YERATA

oootaduiopéva KUtn. (Actual heeling moment for filled
compartments, trimmed).

6.2.1.1.INpaypatiki) pomn Ady® HETAKIVONG GLTPWV OE YERLATA
woooTadpopuéva KUT), 6T TEPLOXT TOV 6TONioV KUTOVG.(Actual heeling
moment ywx filled compartments, trimmed in hatch area).

e Compartments No 1-6

o
L ACTUAL HEELING MOMENT
B IN HATCH AREA
2.00|1.78] 2 1232 e |1J8m
Nyl ‘::’)]
| & 3,9 P
41 A2
150 mm 1 — ] T
‘dezS.sam“mlh—kﬂ_j: n
1]
T [ [
- q
—
T AN /
CL
Ix€610 6.1
A1=0.15%2%6.93=2.079m"2
[A1=2.079 "2
A2=(3.9%1.05)/2=2.048m"2 [A2=20481m"2
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8Kb=6.93-3.9/3=5.63m |6Kb =5.63m

Ihatch=16.8m [Ihatch =16.8 m

M1=lhatch *6Kb*A2=16.8*5.63*2.048=193.70m"4
[M 1=193.70 m4

6.2.1.2.IIpaypatik) poti A0Y® HETATOTILOTG GLTIPWV, OE YERATA
LoooTaOoUEVA KUTT, 6T TIEPLOXT] TOVU GTONIOV kUTOVG.(Actual heeling
moment for filled compartments, trimmed in no hatch area).

e Compartments No 1-5

ACTUAL HEELING MOMEWNT
NO HATCH AREA

|E,DD|1,?8‘ 12,352 12,52 |1,?8|E,DD|
[T I

I
[}
Lo
L
[m]
o
.,
=

::I NMd=1mrn

16,33

131

2,15 |
/’
.

Yx€610 6.2
Vd=Vdi+0.75*(d-600)mm

Vdi=530mm
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d=0mm

Vd=530+0.75*(0-600)=80mm [\Vd =80mm |

Vdmin=100mm [Vd min =100 mm

A=A1+A2=0.5%2%6.93+0.2%2*6.93/2=6.93+1.39=8.32m"2 [A=832n2

B=B1+B2=0.5*7.3+(6.7*1.4)/2=3.65+4.69=8.34m"2 B =8.34m"2]
lhold=21.12m ||h0|d =21.12m
[Ihatch =16.8m
lhatch=16.8m
Irest = 4.32m
Irest=4.32m
ACTUAL
B(MA2) Kb(M)  M(MA3)
1 3.65 4.70 17.14
2 4.69 7.17 33.63
TOTAL 8.34 6.09 50.77
[M 2 =219.42m"4

M2=lIrest*oKb*B=4.32*6.09*8.34=219.42m"4
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HATCH

[ =]

1

=R L] . 1e20

& AE

e Compartment No 6
(opoiwg pe compartments No 1-5 pe poveg Stadopeg tig €€Ng:)

Ihold=24.32m [lhold = 24.32m
Ihatch=16.8m [Ihatch =16.8m
Irest =7.52m

Irest=7.52m
[M 2=381.94m"4

M2=lrest*oKb*B=7.52*6.09*8.34=381.94m"4
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6.2.1.3.TeEAKOG TIIVAKAG TIPAYUATLKY] POTNG AGY® HETAKIVIONG
OLTNPWV,YIX YERATH LoooTabpiopéva kUt (Actual heeling moment for
filled compartments).

Mvakag 5.2
HOLD 1-5 HOLD 6
M1(M~4) 193.7 193.7
M2(M~74) 219.42 381.94
TOTAL 413.12 575.64
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6.2.2.Mpaypatikn pormn AOyw HETAKIVNONG OLTNPWV YLO LEPLKWG
vepata kUtn.(Actual heeling moment for partly filled compartments).

6.2.1.1.INpaypatikn) poti A0y® HETAKIVIOTG GLTNP®WV, OE KUTOG
86.8%Yyenato, o€ MEPLOXT) EVTOGC 6TORIOV KUTOVG.(Actual heeling moment
Ywx partly filled compartments, in hatch area).

e Compartment No 2,with slack 86.8%full

ACTUAL HEELING MOMENT
IM HATCH ARE#

EA0[LTS| 12,32 12,32 Imsm
| e | I
Lo . 13 :
L .
5 |
o | 4 H ’,,/Eg
_,a FJ\ N
a h2 ; z |-
- i et
al /X/ 0 [\ dkb=5.23m il
———— = LR i l ——
o |_—+—H
= .l "
G
- -
CL
2x€610 6.3
A=A1+A2+A3=0.6%28.2+(28.2+13.86)/2*2.13+2.69*13.86=99.00m"2
[A=99.00m"2
B=B1+B2+B3=6.09*13.00/2+((28.2+13.86)/2*2.13-2.13%(15.2+3.42)/2)+(2.69*13.86-
3.42*%1.59/2)=99.11m"2
[B=99.11m"2
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lhatch=16.8m
ACTUAL
b(MA2)  Kb(M)
1 39.59 9.76
2 24.96 5.20
3 34.56 0.05
TOTAL 99.117  5.23

M(MA3)

386.35
129.81

1.73
517.89

M1=lhatch *6Kb*B=16.8*5.23*99.11=8708.20m"4
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[Ihatch =16.8 m

[M 1=8708.20n"4




6.2.1.2.Ipaypatik) pot A0Y® HETATOTILONG GLTPWV 6€ KUTOG 86.8%
YEUATO, GTN TIEPLOXT) EKTOG 6TORIOV KUTOVG.( Actual heeling moment ywx
partly filled compartments, in no hatch area).

e Compartment No 2,with slack 86.8%full

ACTUAL HEELING MOMENT
MO HATCH AREA

200|178 17,3 12,32 |L78[e.00)
B d 353 | T
ko152 | 1244 |
L f
n 5 ,
° may M 4B
- T8 1T ] T N
=
u & "
RENL £ " -
PEI
2 AL : — .:.
2
N
g 1 — —
- o -
2
—
AN | J
L
x€6L0 6.4
Vd=Vdi+0.75*(d-600)mm
Vdi=530mm
d=0mm
Vd=530+0.75*(0-600)=80mm [Vd =80mm
Vdmin=100mm [Vd min =100 mm

A=A1+A2+A3+A4=0.6%28.2+(28.2+13.86)/2*2.13+0.9*13.86+0.3*13.86/2=76.27m"2
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B=B1+B2+B3+B4=6.4*12.44/2+(28.2*%13.86)/2*2.13-(15.56+3.73)/2*2.13)+0.9*13.86-

(3.53+1.52)/2*0.9+0.3*13.86/2=76.34m"2

lhold=21.12m
lhatch=16.8m
Irest=4.32m
ACTUAL
b(MA2)  Kb(M)  M(MA3)
1 39.81 9.96  396.49
2 24.25 5.56  134.83
3 10.20 0.10 1.02
4 2.08 0.00 0.00
TOTAL 76.34" 6.97 532.34

M2=lIrest*&Kb*B=4.32*6.97*76.34=2300,00m"4

a7

15.10

HATCH

[ 5=

[A=76.27m"2

[B =76.34m"2

[Ihold = 21.12m

[Ihatch =16.8m

Irest =4.32m

[M 2 =2300.00m"4

il

2ulb . 1650

[= W 1]
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6.2.1.3.TeEAKOG TIIVAKAG TIPAYLATIKTG POTIHG A0Y® HETAKIVIOG OLTNPWV
o€ KUTOG, 64%Yyepdaro.(Actual heeling moment ywa partly filled
compartments, slack 64% full)

MNivakac 5.3
HOLD 1 HOLD 2 | HOLD 3-5 HOLD 6
M1(MA4) 193.7 8708.2 193.7 193.7
M2(M~74) 219.42 2300 219.42 381.94
TOTAL 413.12 | 11008.2 413.12 575.64
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6.2.1.4.Mpaypatikn pot Adyw RETAKIVIONG GLTNp®V 6€ KUTOG 17.6%
YENATO, GTN) TTEPLOXT EVTOG oTOopiov KUTOVG.(Actual heeling moment yia

partly filled compartments, in hatch area).

e Compartment No 3,with slack 17.6% full

ACTUAL HEELIMG MOMENWT
IN HATCH AREA

|.0[L78) 12,32 | 12,32 L7520
1 ‘ o | 16,12 J |
' L ' 7,95 .
O —
2 ]
~ 5 I — “%‘ L —
o
;—j /AER ‘ B4
=
" B3 o
~ =113
[al] ~—
q: —
i F -
i B 2
uw
A 100r
['y]
L}
~B i

oL

Ix€610 6.5
Vd=Vdi+0.75*(d-600)mm
Vdi=530mm

d=0mm

Vd=530+0.75*(0-600)=80mm

Vdmin=100mm

|Vd = 80mm |

[Vd min =100 mm

A=A1+A2+A3=11.42%28.2+2.13%(28.2+2*6.93)/2+2%6.93*2.79=405.5m"2
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[A=4055m"2

B=B1+B2+B3+B4+B5=(16.12+7.95)/2*2.65+(16.12+28.2)/2*5.68+28.2*5.83+2.13*(28.2+2%6.
93)/2+2.79%2%6.93=405.6m"2

[B = 405.6m"2
Ilhatch=16.8m |IhatCh =16.8m
ACTUAL
b(MA2) Kb(M)  M(MA3)
1 31.89 337  107.48
2 125.87 2.80  352.43
3 164.41 0.00 0.00
4 44.79 0.00 0.00
5 3867 0.00 0.00
TOTAL 405.63 113 459.91
M1=lhatch*5Kb*B=16.8*1.13*405.63=7700m 4 [M 1=7700.00n4

260



6.2.1.5.Mpaypatikn pomn AGyw HETAKIVIOG GLTPWV YLX KUTOG
17.6%YyepndTo,0TH TEPLOXT EKTOG oTOopiov KUTOVG.( Actual heeling moment
yYwx partly filled compartments, in no hatch area).

e Compartment No 3,with slack 17.6% full

ACTUAL HEELING MOMENT
MO HATCH AREA

200 7e) 12,32 12,32 L7820
Lo | 0 ! 1605 1
' i R E S
a —_—
m ju]
o ]
- S'}'?{ _L ——_.24 /}3
[
} e [ [ | I —
ru__ —
_lm
-] m
/ i
1
o | w dKo=2 0t
T =+ I — I
- o | o =
L .
v :
N
I
[ag)
o
1 L
AT AN | J
|
2x€610 6.6
Vd=Vdi+0.75*(d-600)mm
Vdi=530mm
d=0mm
Vd=530+0.75*(0-600)=80mm [Vd =80mm |
Vdmin=100mm [Vd min =100 mm
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A=A1+A2+A3+A4=11.42*28.2+(28.2+13.86)/2*2.13+0.9%13.86+0.3*13.86/2=381.4m"2

[A=381.4m"2
B=B1+B2+B3+B4=(8.14+16.05)/2*2.9+(28.2+16.05)/2*5.59+(28.2*13.86)/2*2.13+0.9%13.86+
0.3%13.86/2=381.4m"2 [B =38L.4m"2

lhold =21.12m
lhold=21.12m |

[Ihatch =16.8m
lhatch=16.8m

Irest =4.32m
Irest=4.32m
ACTUAL
b(MA2)  Kb(M)  M(M"3)
1 35.08 7.80  273.59
2 123.68 400 494.72
3 163.28 0.00 0.00
3 44.79 0.00 0.00
a4 12.47 0.00 0.00
5 2.08 0.00 0.00
TOTAL 381.38° 2.01  768.30
M2=Irest*SKb*B=4.32%2.01*381.4=3311,77mA4 [M 2=23311.77m\4
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HATCH
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1

AL . 120

& AE

6.2.1.6.TEAKOG TILVAKAG TIPAYUATIKTG POTIGC AOY® HETAKIVIONG OLTIPWV
o€ kUToG 17.6%yeparo.(Actual heeling moment ywx partly filled
compartments, slack 17.6%)

MNivakog 5.4
HOLD 1-2 HOLD 3 HOLD 4-5 HOLD 6
M1(MA4) 193.7 7700 193.7 193.7
M2(M~4) 219.42 3311.77 219.42 381.94
TOTAL 413.12 | 11011.77 413.12 575.64
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6.3.TeAiko¢ Tiivakag [Ipaypatikng poti)¢ Adyw petakivinong ortnpwv(Actual heeling moment)

CONDITION(S.G.=0.7177TON/M*3)

CONDITION(S.G.=0.7974TON/M*3)

SCANTLING
CONDITION(S.G.=0.8767TON/M*3)

CONDITION(S.G.=0.8971TON/M"3)

CONDITION.(S.G.=1.0253TON/M*3)

(S.F.=50 FTA3/LT)

(S.F.=45 FTA3/LT)

(S.F.=42.9 FTA3/LT)

(S.F.=40 FTA3/LT)

(S.F.=35 FTA3/LT)

SPACES FULL % Actual.H.M. FULL % Actual.H.M. FULL % Actual.H.M. FULL % Actual.H.M. | FULL% Actual.H.M.

HOLD1 100 413.12 100 413.12 100 413.12 100 413.12 100 413.12
HOLD2 100 413.12 100 413.12 100 413.12 86.8 11008.2 100 413.12
HOLD3 100 413.12 100 413.12 100 413.12 100 413.12 17.6 11011.77
HOLD4 100 413.12 100 413.12 100 413.12 100 413.12 100 413.12
HOLD5 100 413.12 100 413.12 100 413.12 100 413.12 100 413.12
HOLD6 100 575.64 100 575.64 100 575.64 100 575.64 100 575.64
TOTAL(MA4) 2641.24 2641.24 2641.24 13236.32 13239.89
Actual . H.M.*y(TONS*M) 1895.67 2106.25 2315.54 11874.69 13574.73
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[KEDAAAIO 7°]

YNOAOTIZMOZ AEIKTH EZAPTIZMOY(EQUIPEMENT NUMBER)
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Ke@alaio 7° YIIOAOTIEMOX AEIKTH
EZAPTIZMOY(EQUIPEMENT NUMBER)

7.1 YToAoyLopog Sciktn e€aptiopov

EQUIPMENT NUMBER=D/(2/3)+2Bh+A/10
D=60972tons DA(2/3)= 60972/(2/3)=1549,13 | tons
B=32,20m 2Bh= 2¥32,20%20,94=1348,54 | m"2
h=20,94m A/10= 1512,40/10=151,24 | mA2
A=1512,40mA2
EQUIPMENT NUMBER calc= 3048,91
EQUIPMENT NUMBER*= 3040,00
EQUIPMENT LETTER= U40
STOCKLES ANCHORS
BOWER ANCHOR NUMBER 3
WEIGHT PER ANCHOR 9300 | kg
CHAIN CABLE
STUD LINK BOWER CHAIN LENGTH 660 | m
DIAMETER (GRADE 1) 97 | mm

(GRADE 2) 84 | mm
TOW LINE
MINIMUM LENGTH 280 | m
BREAKING STRENGHT 150000 | kg
MOORING LINES
NUMBER 6
MIN LENGTH OF EACH 200 | m
MIN BREAKING STRENGHT 53000 | kg
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7.1.1 YrmoAoylopog A

| 24,80

| 23,20

7,27 12,00 |

" 6,00
’—ﬁ‘ AR=C7,27+6,000%x7,57/2
[{ C’ _ A2=50,23m"2
[ V o 16,33
o A1=3,50%24,80+3,00%23,20+2*x(2,80%23,200+2,80x12,00 R
/_‘\‘ - A1=86,80+69,60+129,92+33,6 5
‘ / 2 Al=319,92 m~e )
178,56
| A3=178,56x6,038+(16,33+10, 72 x4/2=
A3=1078,15+64,10
A3=1142,25 mn"2
A=AL+A2+A3=319,92+50,23+1142,25=
A=1512,4m"2
Ixébo 7.1
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7.1.2 YnoAoywopog h
N=6,038+3.0+3,0+2,8+2,8+2,8=
N=20,938m

18,38‘
| -
| o
a
[e0]
| 3
\ ©
[qV]
[«=)
| S
| ™
o
(g}
f,,{/ o
[00]
™
[an)
B/8=4,025m No)
| .
M~
o
| 0
\ _

Ix€610 7.2
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[KEDANAIO 8°)

YNOAOTIZMO EAAXIZTOY EPMATOZ (WATER BALLAST MINIMUM)
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Ke@alaio 8° YIIOAOTIZEMO EAAXIETOY EPMATOX
(WATER BALLAST MINIMUM)

8.1 YmoAoywonog eddayiotov éppatog (water ballast
minimum)

e T,=(Dp+0.6)

Dp=6,00m
T,=(6.0+0.6)=
Ta=6.60m
e T=0.027%L=
L=174 m
Tf=0.027*174
Tf=4.70m
e Tm=(Tf+Ta)/2=
T =(4.7+46.6)/2= Tm=5.65m
Ao T USPOOTATIKA SLAYPALATO TOU UTIAPXOVTOCG TAOLOU €XOULE:
v Tm=5.65m A=24118.70tons
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Wp = Ag — (DWTR + Wis)

Wwe = Ag — (DWT (105 ananasiva) + Wis)=>
Wyg = Ag — (Weonst+Weonsum+Wis)=>

Wwe = 24118,70-(230,43+176,25+10879,87)

WB minACTUAL :21740,00 tns
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[KEDANAIO 9°)

277



278



Ke@daAaio 9°XYMIIEPAXMATA

2YMIMEPAZMATA

META TIG EVIOYXUOELG OTA EAACLATA KOL OTAL EVIOXUTLKA TNG LEOT TOMNG

LKOLVOTIOLOUVTAL OL KAVOVIOHOL

TOMIKH [CSRO6].
ANTOXH
METOL TIC KATOOKEUAOTIKEC aANaYEC N portr} avtiotaonc eivat 15.189 m?,
ALAMHKHS EVW N OLT[OLLTOl'JSIJ.EVI‘] POTIN avTioTaong anod Toug Kavoviopoug [CSRO6]
gival 12.377m>, 6nhadn 22.72% mdvw amo TNV anaitnon Tou Kovoviouou .
Adapébnkav 1040.19 tons,
Wsr npootédnkav 1006.06 tons GALISSAS 10914.00tons
LIGHTSHIP !‘Iapaus’vst
Wor 6to. GALISSA EXPRESS AFTER CONVERSION 10879.87tons
MNapapével
Wn 610. MEIQZH % 0.31
Ikavomotlouvtal ta OAa kpttrpLa tou [IMO.A.749] yla OAEG TLG KATAOTAOELS OPTWONCG.
EYZTAGEIA

EMITPENOMENH
POMH AOTQ
METAKINHZHZ
2ITHPQN

OL ETUTPEMOUEVEC POTIEG AOYW LETAKIVNONG OLTNpWV yla KOs katdotacn poptwaong
CUYKpLVOVTAL LE TLG TIPAYUOTIKEG POTIEG AOYW METAKIVNONG OLTNPWVY KAl LKAVOTIOLOUV TOV
SOLAS, International Grain Code 1974.
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[KEQANAAIO 10°)

281



282
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ITAPAPTHMA A

YTOAOYLOOG POTIIC AVTIOTACTIC YIX KAVOVIKO VOMEX
£KTOG GTOLOV KUTOVUG YLX TO TIAOLO ENpov @opTiov
‘EXPRESS GALISSAS’
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MAIN PARTICULARS
— MIDSHIP SECTION SM TABLE 1 of
GALISSAS L 174 | m CALCULATION 9
= 322 | m
D= 19.1 | m
Ah2/12
t AREA (cm2 Y (m AY (m-cm2 AY2 (m2-cm2 h (m
ITEM b (cm) (cm) (cm2) (m) ( ) ( ) (m) (m2-cm2)
1410.000 1.450 2044.500 -0.007 -14.823 83836.924 0.015 0.036
1232.000 1.375 1694.000 2.167 3670.051 30308.405 0.014 0.027
314.159 1.450 455,531 0.727 331.062 14642.692 2.000 151.844
348.000 1.300 452.400 3.890 1759.836 2841.879 3.480 456.562
343.500 1.325 455,138 7.348 3344.123 411.758 3.435 447.522
343.500 1.375 472.313 10.783 5092.710 9086.500 3.435 464.410
57.500 1.275 73.313 12.788 937.484 2994.582 0.575 2.020
286.000 1.300 371.800 14.505 5392.959 24445.934 2.860 253.431
316.500 1.325 419.363 17.518 7346.183 51866.756 3.165 350.071
378.000 1.100 415.800 19.185 7977.123 68003.924 0.006 0.001
200.000 0.900 180.000 4.800 864.000 458.699 0.005 0.000
70.000 -0.900 -63.000 4.800 -302.400 -160.545 . 0.000
0.005
200.000 0.900 180.000 10.560 1900.800 3120.479 0.005 0.000
70.000 -0.900 -63.000 10.560 -665.280 -1092.167 . 0.000
0.005
200.000 1.100 220.000 16.320 3590.400 21665.348 0.006 0.001
70.000 -1.100 -77.000 16.320 -1256.640 -7582.872 ) 0.000
0.006
215.000 1.450 311.750 1.075 335.131 8827.748 2.150 120.089
75.000 -1.450 -435.000 1.075 -467.625 -12317.787 0.750 -20.391

288




2\D)

2\D)

A\D)

2\D)

2\D)

A\D)

A\D)

LONGITUDINALS

GALISSAS
0 4800
4800 80
80 0
0 0520
0520 0
0 40
40 9100

MAIN PARTICULARS

MIDSHIP SECTION

SM

= 174 | m CALCULATION TABLE 20f 9
B= 322 | m
= 191 | m
1.3 501.8 14.0935 7072.1183 7750.357169 0.013 | 0.007067017
215.00 1.10 236.50 1.08 254.24 6696.91 2.15 | 91.10
75.00 -1.10 -435.00 1.08 -467.63 -12317.79 0.75 | -20.39
265.00 1.38 364.38 3.48 1266.20 3109.68 2.65 | 213.24
78.00 1.25 97.50 5.19 506.03 141.89 0.78 | 4.94
214.00 1.15 246.10 6.65 1636.57 15.83 2.14 | 93.92
280.00 1.15 322.00 9.12 2936.64 2388.68 2.80 | 210.37
280.00 1.10 308.00 11.92 3671.36 9397.30 2.80 | 201.23
192.00 0.95 182.40 14.28 2604.67 11336.52 1.92 | 56.03
386.00 1.10 424.60 17.17 7290.38 49283.99 3.86 | 527.20
16.00
40.00 1.15 736.00 0.20 147.20 28258.53 0.40 |9.81
10.00 1.65 264.00 0.35 92.40 9651.40 0.02 |0.01
14.00
35.00 1.05 514.50 1.98 1016.14 10057.61 0.35 |5.25
10.00 1.55 217.00 1.79 388.92 4599.91 0.02 0.00
15.00 1.05 15.75 0.59 9.21 531.91 0.01 | 0.00
9.00 1.05 9.45 0.54 5.10 324.10 0.09 | 0.01
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GALISSAS

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SM TABLE 3 of
- CALCULATION 9

B= 32.2

D= 19.1
35.00 1.05 36.75 0.65 23.89 1213.50 0.01 0.00
10.00 1.55 15.50 0.60 9.30 520.76 0.10 0.01
35.00 1.05 36.75 1.40 51.45 917.41 0.01 0.00
10.00 1.55 15.50 1.35 20.93 394.72 0.10 0.01
35.00 1.05 36.75 2.00 73.50 710.30 0.01 0.00
10.00 1.55 15.50 1.95 30.23 306.44 0.10 0.01
35.00 1.05 36.75 2.70 99.23 502.12 0.01 0.00
10.00 1.55 15.50 2.65 41.08 217.54 0.10 0.01
35.00 1.05 36.75 3.40 124.95 329.95 0.01 0.00
10.00 1.55 15.50 3.35 51.93 143.84 0.10 0.01
35.00 1.05 36.75 4.10 150.68 193.79 0.01 0.00
10.00 1.55 15.50 4.05 62.78 85.33 0.10 0.01
35.00 1.05 36.75 5.54 203.60 26.95 0.01 0.00
10.00 1.65 15.50 5.49 85.10 12.73 0.10 0.01
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MAIN PARTICULARS

GALISSAS

- 174 | m MIDSHIP SECTION SM CALCULATION TAB"E')E 4 of

B = 322 | m

- 191 | m
30.00 115 34.50 7.70 265.65 58.63 0.01 0.00
9.00 1.55 13.95 7.65 106.72 21.92 0.09 0.01
30.00 115 34.50 8.42 290.49 141.28 0.01 0.00
9.00 1.55 13.95 8.37 116.76 54.34 0.09 0.01
30.00 115 34.50 8.42 290.49 141.28 0.01 0.00
9.00 1.55 13.95 9.09 126.81 101.22 0.09 0.01
30.00 115 34.50 9.86 34017 413.89 0.01 0.00
9.00 1.55 13.95 9.81 136.85 162.56 0.09 0.01
30.00 115 34.50 11.30 389.85 829.58 0.01 0.00
9.00 1.55 13.95 11.25 156.94 328.63 0.09 0.01
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GALISSAS

MAIN PARTICULARS

L= 174 | m MIDSHIP SECTION SM CALCULATION TABLQE 5of
B= 322 | m
D= 191 | m
30.00 1.15 34.50 11.30 389.85 829.58 0.01 0.00
9.00 1.55 13.95 11.25 156.94 328.63 0.09 0.01
25.00 0.85 21.25 12.02 255.43 672.04 0.01 0.00
9.00 1.35 13.95 11.97 166.98 433.36 0.09 0.01
25.00 0.85 21.25 12.74 270.73 855.14 0.01 0.00
9.00 1.35 13.95 12.69 177.03 552.56 0.09 0.01
20.00 0.85 17.00 13.46 228.82 848.22 0.01 0.00
9.00 1.25 11.25 13.41 150.86 553.40 0.09 0.01
20.00 0.85 17.00 14.18 241.06 1029.95 0.01 0.00
9.00 1.25 11.25 14.13 158.96 672.86 0.09 0.01
20.00 0.85 17.00 14.90 253.30 1229.31 0.01 0.00
9.00 1.25 11.25 14.85 167.06 803.97 0.09 0.01
20.00 0.85 17.00 15.62 265.54 1446.29 0.01 0.00
9.00 1.25 11.25 15.57 175.16 946.75 0.09 0.01
30.00 0.90 27.00 17.04 460.08 3058.76 0.01 0.00
9.00 1.40 11.25 16.99 191.14 1262.54 0.09 0.01
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GALISSAS

LONG. BULKHEAD

LONG BHD #20 (250x90x12x16)(20-22)

WEB

FLANGE
LONG BHD #21

WEB
FLANGE

LONG BHD #22

WEB

FLANGE

LONG BHD #24(300x90x11x16)(24-25)
WEB

FLANGE

LONG BHD #25

WEB

FLANGE

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SM CALCULATION TA(iLgE 6
B= 32.2
D= 19.1
30.00 0.90 27.00 17.74 478.98 3474.32 0.01 0.00
9.00 1.40 11.25 17.69 199.01 1434.90 0.09 0.01
30.00 0.90 27.00 18.44 497.88 3916.34 0.01 0.00
9.00 1.40 11.25 18.39 206.89 1618.29 0.09 0.01
25.00 1.05 26.25 2.80 73.50 339.51 0.01 0.00
9.00 1.45 13.05 2.65 34.58 183.16 0.09 0.01
25.00 1.05 26.25 3.45 90.56 227.88 0.01 0.00
9.00 1.45 13.05 3.30 43.07 125.12 0.09 0.01
25.00 1.05 26.25 4.10 107.63 138.42 0.01 0.00
9.00 1.45 13.05 3.95 51.55 78.10 0.09 0.01
30.00 0.95 28.50 5.52 157.32 21.89 0.01 0.00
9.00 1.45 13.05 5.48 71.45 11.08 0.09 0.01
30.00 0.95 28.50 6.24 177.84 0.70 0.01 0.00
9.00 1.45 13.05 6.20 80.84 0.53 0.09 0.01

293




MAIN PARTICULARS

GALISSAS

LONG BHD #26 (250x90x12x16)
WEB

FLANGE

LONG BHD #27(250x90x10x15)(27-33)
WEB

FLANGE

LONG BHD #28

WEB

FLANGE

LONG BHD #29

WEB

FLANGE

LONG BHD #30

WEB

FLANGE

LONG BHD #32

WEB

FLANGE

LONG BHD #33

WEB

FLANGE

= 174 | ' m MIDSHIP SECTION SM CALCULATION TABLQE 7of

B= 322 m

= 191 | m
25.00 1.05 26.25 6.96 182.70 8.34 0.01 0.00
9.00 1.45 13.05 6.92 90.24 351 0.09 0.01
25.00 0.85 21.25 7.68 163.20 35.01 0.01 0.00
9.00 1.35 12.15 7.64 92.77 18.64 0.09 0.01
25.00 0.85 21.25 8.40 178.50 85.31 0.01 0.00
9.00 1.35 12.15 8.36 101.51 46.61 0.09 0.01
25.00 0.85 21.25 9.12 193.80 157.64 0.01 0.00
9.00 1.35 12.15 9.08 110.26 87.18 0.09 0.01
25.00 0.85 21.25 9.84 209.10 252.00 0.01 0.00
9.00 1.35 12.15 9.80 119.01 140.34 0.09 0.01
25.00 0.85 21.25 11.28 239.70 506.81 0.01 0.00
9.00 1.35 12.15 11.24 136.51 284.46 0.09 0.01
25.00 0.85 21.25 12.00 255.00 667.27 0.01 0.00
9.00 1.35 12.15 11.96 145.25 375.42 0.09 0.01
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MAIN PARTICULARS
GALISSAS L= 174 [ m MIDSHIP SECTION SM CALCULATION TABLE 8
= 322 | m of 9
= 19.1 | m

LONG BHD #34 (200x90x10x14)(34-37) 1.3
WEB 20.00 0.85 17.00 12.72 216.24 679.81 0.01 0.00
FLANGE 9.00 1.25 12.15 12.68 154.00 478.97 0.09 0.01
LONG BHD #35
WEB 20.00 0.85 17.00 13.44 228.48 843.42 0.01 0.00
FLANGE 9.00 1.25 12.15 13.40 162.75 595.12 0.09 0.01
LONG BHD #36
WEB 20.00 0.85 17.00 14.16 240.72 1024.66 0.01 0.00
SW\[e]= 9.00 1.25 12.15 14.12 171.50 723.87 0.09 0.01
LONG BHD #37
WEB 20.00 0.85 17.00 14.88 252.96 1223.53 0.01 0.00
FLANGE 9.00 1.25 12.15 14.84 180.25 865.21 0.09 0.01
WEB 25.00 0.85 21.25 15.60 331.50 1800.03 0.01 0.00
= W\\e]= 9.00 1.35 12.15 15.56 188.99 1019.15 0.09 0.01
LONG BHD #40 (250x90x10x16)
WEB 25.00 0.85 21.25 17.04 362.10 2407.36 0.01 0.00
FLANGE 9.00 1.45 12.15 17.00 206.49 1364.83 0.09 0.01
LONG BHD #41
WEB 25.00 0.85 21.25 17.76 377.40 2744.07 0.01 0.00
S W:\\[e]= 9.00 1.45 12.15 17.72 215.24 1556.56 0.09 0.01
LONG BHD #42
WEB 25.00 0.85 21.25 18.48 392.70 3102.81 0.01 0.00
FLANGE 9.00 1.45 12.15 18.44 223.99 1760.89 0.09 0.01
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MAIN PARTICULARS

GALISSAS L= 174 | m MIDSHIP SECTION SM CALCULATION TABLE 9

B= 322 | m of 9
D= 19.1 | m

MAIN DECK (400x100x13x17)

LONG #20

WEB 35.00 1.00 35.00 18.96 663.60 5524.59 0.35 0.36

FLANGE 10.00 1.50 15.00 19.04 285.64 2398.88 0.02 0.00

LONG #19

WEB 35.00 1.00 35.00 19.00 664.83 5555.41 0.35 0.36

FLANGE 10.00 1.50 15.00 19.08 286.16 2412.17 0.02 0.00

LONG #18

WEB 25.00 1.00 25.00 19.08 477.00 4021.88 0.25 0.13

FLANGE 9.00 1.70 15.30 19.16 293.13 2491.95 0.02 0.00

LONG #17

WEB 20.00 0.80 16.00 19.14 306.24 2598.41 0.20 0.05

FLANGE 9.00 1.20 15.30 19.19 293.62 2504.66 0.01 0.00

SUM. 25011.26 159980.75 511746.99 3619.66
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TOTAL AREA = 25011.26187 | cm2

TOTAL MOMENT

159980.7529 | m-cm2

= 6.396348724 | M ABL

TOP FROM NA : Ntop = 12.70365128 | m

MOMENT OF INERTIA (WHOLE SECTION)

1030733.307 | cm2-m2

Ztop = 81136.77593 | m-cm2

Zgor = 161144.0138 | m-cm2
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ITAPAPTHMA B

YTOAOYLOOG POTINC AVTIOTAGTIC YIX KAVOVIKO VOMEX
£KTOC 6TOUIOV KUTOVUG YLX TO TTA0LO ENpoV @opTiov
‘EXPRESS GALISSAS'.
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MAIN PARTICULARS

EXPRESS GALISSAS 174 MIDSHIP SECTION SM CALCULATION | TABLE 1 of 12
32.2
19.1
ITEM b (cm) t(cm) AREA (cm2) Y (m) AY (m-cm2) ] AY2 (m2-cm2) | h (m)  Ah2/12 (m2-cm2
1410.000 1.450 2044.500 -0.007 -14.823 115728.896 |  0.015 0.036
1232.000 1.400 1724.800 2.164 3732.467 49411.995 0.014 0.028
314.159 1.450 455.531 0.727 331.062 20999.482 2.000 151.844
348.000 1.300 452.400 3.890 175.836 5949.341 3.480 456.562
343.500 1.350 463.725 7.348 3407.219 13.225 3.435 455.966
343.500 1.400 480.900 10.783 5185.304 5130.024 3.435 472.854
57.500 1.300 74.750 12.788 955.866 2076.908 0.575 2.060
286.000 1.300 371.800 14.505 5302.959 18159.020 2.860 253.431
316.500 1.350 427.275 17.518 7484.790 42737.084 3.165 356.676
378.000 1.100 415.800 19.106 7944.067 55845.156 0.011 0.004
1068.000 1.150 1228.200 19.400 23827.080 156871.823 |  0.012 0.014
164.000 1.200 196.800 19.700 3876.960 26488.475 0.012 0.002
200.000 0.900 180.000 4.800 864.000 1328.168 0.009 0.001
70.000 -0.900 -63.000 4.800 -302.400 -464.859 -0.009 0.000
15,000 0.900 27.000 4.125 127.575 307.265 0.150 0.051
200.000 0.900 180.000 10.560 1900.800 1667.454 0.009 0.001
70.000 -0.900 -63.000 10.560 -665.280 -583.609 -0.009 0.000
15,000 0.900 27.000 10.485 283.095 153.781 0.150 0.051
200.000 1.100 220.000 16.320 3590.400 17050.825 0.011 0.002
70.000 -1.100 -77.000 16.320 -1256.640 -5967.789 -0.011 20,001
15,000 0.900 27.000 16.245 438.615 1791.888 0.150 0.051
215.000 1.450 311.750 1.075 335.131 12934.931 2.150 120.089
75.000 -1.450 -108.750 1.075 -116.906 -4512.185 0.750 5.008
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EXPRESS GALISSAS

LONGITUDINALS

FLAT BAR

MAIN PARTICULARS

174m MIDSHIP SECTION SM CALCULATION TABLE 20f 12

32.2]m

19.1|m
215.00 1.10 236.50 1.08 254.24 9812.71 2.15 91.10
75.00 -1.10 -108.75 1.08 -116.91 -4512.19 0.75 -5.10
75.00 3.05 228.75 2.53 577,59 5699.05 0.75 10.72
115.00 1.40 161.00 3.48 559.48 2629.57 1.15 17.74
75.00 3.05 228.75 4.43 1012.22 2186.08 0.75 10.72
78.00 1.25 97.50 5.19 506.03 527.67 0.78 4.94
75.00 2.50 187.50 5.96 1116.56 45711 0.75 8.79
64.00 1.15 73.60 6.65 489.44 55.25 0.64 251
75,00 2.50 18750 7.35 1377.19 5.51 0.75 8.79
280.00 115 322.00 9.12 2936.64 828.06 2.80 210.37
280.00 1.10 308.00 11.92 3671.36 5972.70 2.80 201.23
192.00 0.95 182.40 14.28 2604.67 8344.18 1.92 56.03
386.00 1.10 424.60 17.17 7290.38 39569.50 3.86 527.20
228.00 1.25 285.00 17.46 4976.10 28179.55 2.28 123.46
90.00 1.40 126.00 19.05 2400.30 16761.08 0.90 8.51
16.00
40.00 115 736.00 0.20 147.20 39397.64 0.40 9.81
10.00 1.65 264.00 0.39 103.42 13400.73 0.02 0.01
14,00
35.00 1.05 514.50 1.98 1016.14 15798.69 0.35 5.25
10.00 1.55 217.00 181 392.28 7071.69 0.02 0.00
x12+120x12)
15.00 1.05 15.75 0.59 9.21 756.69 0.01 0.00
9.00 1.05 9.45 0.54 5.10 459,93 0.09 0.01
12.00 1.20 14.40 0.50 7.13 709.92 0.01 0.00
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MAIN PARTICULARS

EXPRESS GALISSAS

= 174 MIDSHIP SECTION SMCALCULATION | TABLE 4 of 12

= 32.2

= 19.1
35.00 1.09 36.75 5.52 202.86 146.47 0.01 0.00
10.00 1.65 16.50 541 90.26 69.10 0.10 0.01
35.00 1.05 36.75 6.24 229.32 59.87 0.01 0.00
10.00 1.69 16.50 6.19 10214 29.03 0.10 0.01
30.00 115 34.50 6.96 240.12 10.68 0.01 0.00
9.00 1.55 13.95 6.91 96.39 513 0.09 0.01
30.00 119 34.50 1.68 264.96 0.92 0.01 0.00
9.00 1.55 13.95 1.63 106.44 0.18 0.09 0.01
30.00 115 34.50 8.40 289.80 26.94 0.01 0.00
9.00 1.59 13.95 8.35 116.48 9,69 0.09f 0.01
30.00 1.15 34.50 9.12 314.64 88.72 0.01 0.00
9.00 1.55 13.95 9.07 126.53 33.67 0.09 0.01
30.00 119 34.50 9.84 33048 186.27 0.01 0.00
9.00 1.59 13.95 9.19 136.57 1211 0.09 0.01
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EXPRESS GALISSAS

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SM CALCULATION TABLE 5 of 12
B= 32.2
D= 19.1
I
30.00 1.15 34.50 11.28 389.16 488.69| 0.01 0.00
9.00 1.55 13.95 11.23 156.66, 192.38 0.09 0.01
25.00 0.85 21.25 12.00 255.00 427.19] 0.01 0.00
9.00 1.35 13.95 11.95 166.70 274.22 0.09 0.01
25.00 0.85 21.25 12.72 270.30 575.40 0.01 0.00
9.00 1.35 13.95 12.67 176.75 370.51 0.09 0.01
20.00 0.85 17.00 13.44 228.48 596.52 0.01 0.00
9.00 1.25 11.25 13.39 150.64 388.12 0.09 0.01
10.00 1.25 12.50 13.35 166.88 425.39] 0.01 0.00
20.00 0.85 17.00 14.16 240.72 750.34 0.01 0.00
9.00 1.25 11.25 14.11 158.74 489.10 0.09 0.01
10.00 1.25 12.50 14.07 175.88 536.87 0.01 0.00
20.00 0.85 17.00 14.88 252.96 921.79] 0.01 0.00
9.00 1.25 11.25 14.83 166.84 601.75 0.09 0.01
10.00 1.25 12.50 14.79 184.88 661.32 0.01 0.00
20.00 0.85 17.00 15.60 265.20 1110.86 0.01 0.00
9.00 1.25 11.25 15.55 174.94 726.06) 0.09 0.01
10.00 1.25 12.50 15.51 193.88 798.72 0.01 0.00
30.00 0.90 27.00 17.02 459.54 2438.61 0.01 0.00
9.00 1.40 11.25 16.97 190.91 1005.42 0.09 0.01
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FLAT BAR

EXPRESS GALISSAS

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SM CALCULATION | TABLE 6 of 12
B= 32.2
D= 19.1
30.00 0.90 27.00 17.72 478.44 2811.08 0.01 0.00
9.00 1.40 11.25 17.67 198.79 1159.83 0.09 0.01
30.00 0.90 27.00 18.42 497.34 3210.00 0.01 0.00
9.00 1.40 11.25 18.37 206.66 1325.26 0.09 0.01
25.00 1.08 26.25 2.80 73.50 583.91 0.01 0.00
9.00 1.45 13.05 2.65 34.58 309.05 0.09 0.01
10.00 1.60 16.00 2.45 39.20 410.69| 0.02 0.00
25.00 1.08 26.25 3.45 90.56 434.06 0.01 0.00
9.00 1.45 13.05 3.30 43.07 232.00 0.09 0.01
10.00 1.60 16.00 3.10 49.60 312.07 0.10 0.01
25.00 1.08 26.25 4.10 107.63 306.38 0.01 0.00
9.00 1.45 13.05 3.95 51.55 165.98 0.09 0.01
10.00 1.60 16.00 3.75 60.00 226.97 0.02 0.00
30.00 0.95 28.50 5.52 157.32 113.59] 0.01 0.00
9.00 1.45 13.05 548 71.45 54.38 0.09 0.01
10.00 1.20 16.00 543 86.88 69.65 0.01 0.00
30.00 0.95 28.50 6.24 171.84 46.43 0.01 0.00
9.00 1.45 13.05 6.20 80.84 22.79| 0.09 0.01
10.00 1.20 16.00 6.15 98.40 29.87 0.01 0.00
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EXPRESS GALISSAS

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SM CALCULATION TABLE 7 of 12
= 32.2
= 19.1

25.00 1.05 26.25 6.96 182.70 8.13 0.01 0.00
9.00 1.45 13.05 6.92 90.24 4.12 0.09 0.01
10.00 1.20 16.00 6.87 109.92 6.68 0.01 0.00
25.00 0.85 21.25 7.68 163.20 0.57 0.01 0.00
9.00 1.35 12,15 7.64 92.77 0.17 0.09 0.01
10.00 1.50 15.00 7.59 113.85 0.08 0.02 0.00
25.00 0.85 21.25 8.40 178.50 16.59] 0.01 0.00
9.00 1.35 12.15 8.36 101.51 8.54 0.09 0.01
10.00 1.50 15.00 8.31 124.65 9.45 0.02 0.00
25.00 0.85 21.25 9.12 193.80 54.65 0.01 0.00
9.00 1.35 12.15 9.08 110.26 29.52 0.09 0.01
10.00 1.50 15.00 9.03 135.45 34.37 0.02 0.00
25.00 0.85 21.25 9.84 209.10 114.73 0.01 0.00
9.00 1.35 12.15 9.80 119.01 63.08 0.09 0.01
10.00 1.50 15.00 9.75 146.25 74.84 0.02 0.00
25.00 0.85 21.25 11.28 239.70 301.00 0.01 0.00
9.00 1.35 12,15 11.24 136.51 168.01 0.09 0.01
25.00 0.85 21.25 12.00 255.00 421.19) 0.01 0.00
9.00 1.35 12.15 11.96 145.25 239.37| 0.09 0.01
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EXPRESS GALISSAS

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SMCALCULATION | TABLE 8 of 12

- 32.2

- 19.1

7) 13
20.00 0.85 17.00 1272 216.24 460.32 0.01 0.00
9.00 1.25 11.25 12.68 14259 299.38 0.09 0.01
10.00 140 14,00 12.68 177.45 372.56 0.01 0.00
20.00 0.85 17.00 13.44 228.48 596.52 0.01 0.00
9.00 125 11.25 13.40 150.69 388.78 0.09 0.01
20.00 0.85 17.00 1416 240.72 750.34 0.01 0.00
9.00 125 11.25 1412 158.79 439.85 0.09 0.01
20.00 0.85 17.00 14.88 252.96 921.79] 0.01 0.00
9.00 125 11.25 14.84 166.89 602.57 0.09 0.01
25.00 0.85 21.25 15.60 331.50 1388.58 0.01 0.00
9.00 1.35 12,15 15.56 188.99 785.13 0.09 0.01
25.00 0.80 20.00 17.02 340.40 1806.38 0.01 0.00
9.00 140 12.60 17.00 214.14 1132.04 0.09 0.01
25.00 0.80 20.00 17.62 352.40 2041.66 0.01 0.00
9.00 140 12.60 17.60 221.70 1279.89| 0.09 0.01
25.00 0.80 2000 18.22 364.40 2291.35 0.01 0.00
9.00 140 12.60 18.20 229.26 1436.82 0.09 0.01
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MAIN PARTICULARS

EXPRESS GALISSAS

= 174 MIDSHIP SECTION SM CALCULATION | TABLE 90f 12
= 32.2|m
= 19.1
30.00 090 27.00 16.87 45549 2362.24 030 0.20
9.00 140 12.60 17.02 21445 1138.02 0.01 0.00
30.00 090 27.00 1712 462.24 2490.20 030 0.20
9.00 140 12.60 1727 217.60 1198.68 0.01 0.00
30.00 090 27.00 17.37 468.99 262153 030 0.20
9.00 140 12.60 1752 220.75 1260.91 0.01 0.00
30.00 090 27.00 17.62 475.74 2756.25 030 0.20
9.00 140 12.60 1717 223.90 1324.72 0.01 0.00
30.00 090 27.00 1787 48249 2894.33 030 0.20
9.00 140 12.60 18.02 227.05 1390.11 0.01 0.00
30.00 090 27.00 18.12 489.24 3035.79 030 0.20
9.00 140 12.60 18.27 230.20 1457.07 0.01 0.00

308




EXPRESS GALISSAS

MAIN PARTICULARS

L= 174 MIDSHIP SECTION SM CALCULATION  |TABLE 10 of 12
B= 32.2
D= 19.1
30.00 0.90 21.00 18.37 495.99 3180.63 0.30 0.20
9.00 1.40 12.60 18.52 233.35 1525.60 0.01 0.00
30.00 0.90 21.00 18.62 502.74 3328.84 0.30 0.20
9.00 1.40 12.60 18.77 236.50 1595.71 0.01 0.00
30.00 0.90 21.00 19.06 514.35 3591.66 0.01 0.00
9.00 1.40 12.60 19.01 239.46 1663.05 0.09 0.01
35.00 1.00 35.00 18.96 663.54 4582.14 0.35 0.36
10.00 1.50 15.00 18.79 281.86 1906.70 0.02 0.00
35.00 1.00 35.00 18.99 664.71 4608.88 0.35 0.36
10.00 1.50 15.00 18.82 282.36 1917.99| 0.02 0.00
25.00 1.00 25.00 19.08 476.88 3340.04 0.25 0.13
9.00 1.70 15.30 18.96 290.07 2003.11 0.02 0.00
20.00 0.80 16.00 19.13 306.13 2159.26 0.20 0.05
9.00 1.20 10.80 19.04 205.62 1434.01 0.09 0.01
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MAIN PARTICULARS

EXPRESS GALISSAS

= 174 MIDSHIP SECTION SM CALCULATION | TABLE 110f 12

= 32.2

= 19.1
40.00 110 44.00 19.50 858.00 16731.00 040 0.59
10.00 150 15.00 19.71 295,61 5825.78 0.02 0.00
40.00 110 44.00 19.63 85047 16788.25 040 0.59
10.00 1.50 15.00 19.74 296.11 5845.51 0.02 0.00
40.00 110 44.00 19.57 860.93 16845.60 040 0.59
10.00 150 15.00 19.77 296.61 5865.27 0.02 0.00
40.00 110 44.00 19.60 86240 16903.04 0.40 0.59
10.00 1.50 15.00 19.81 297.11 5885.06 0.02 0.00
40.00 110 44.00 19.63 863.87 16960.58 040 0.59
10.00 1.50 15.00 19.84 29761 5904.88 0.02 0.00
40.00 110 44.00 19.67 865.33 17018.22 0.40 0.59
10.00 1.50 15.00 19.87 298.11 5924.74 0.02 0.00
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EXPRESS GALISSAS

MAIN PARTICULARS

L= 174]m MIDSHIP SECTION SM CALCULATION TABLE 120f 12
B= 32.2Jm
D= 19.1]m
40.00 1.10 44.00 19.90 875.60 17424.44 0.40 0.59
10.00 1.50 15.00 19.91 298.61 5944.63 0.02 0.00
40.00 1.10 44.00 19.93 877.07, 17482.86 0.40 0.59
10.00 1.50 15.00 19.94 299.11 5964.55 0.02 0.00
40.00 1.10 44.00 19.97 878.53 17541.38 0.40 0.59
10.00 1.50 15.00 19.97 299.61 5984.51 0.02 0.00
40.00 1.10 44.00 20.00 880.00 17600.00 0.40 0.59
10.00 1.50 15.00 20.01 300.11 6004.50 0.02 0.00
40.00 1.10 44.00 20.03 881.47, 17658.72 0.40 0.59
10.00 1.50 15.00 20.04 300.61 6024.53 0.02 0.00
40.00 1.10 44.00 20.07 882.93 17717.53 0.40 0.59
10.00 1.50 15.00 20.07 301.11 6044.58 0.02 0.00
40.00 1.10 44.00 20.10 884.40 17776.44 0.40 0.59
10.00 1.50 15.00 20.11 301.61 6064.67 0.02 0.00
40.00 1.10 44.00 20.13 885.87, 17835.45 0.40 0.59
10.00 1.50 15.00 20.14 302.11 6084.80 0.02 0.00
40.00 1.10 44.00 20.17 887.33 17894.56 0.40 0.59
10.00 1.50 15.00 20.17 302.61 6104.96 0.02 0.00
0.50
116.00 1.35 78.30 20.96 1641.17 34398.88 1.16 8.78
30.00 2.00 30.00 20.97 629.10 13192.23 0.02 0.00
33160.76 268550.85 987113.94 3563.55
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TOTAL AREA = 33160.76187 | cm2

TOTAL MOMENT

268550.8463 | m-cm2

= 8.098452242 | M ABL

TOP FROM NA : Ntop = 11.00154776 | m

MOMENT OF INERTIA (WHOLE SECTION)

1981354.987 | cm2-m2

Ztop= 180097.8399 | m-cm2

Zgor = 244658.4764 | m-cm2
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ANNEX 35

RESOLUTION MSC.23(59)
(adopted on 23 May 1991)
ADOPTION OF THE INTERNATIONAL CODE FOR THE
SAFE CARRIAGE OF GRAIN IN BULK
THE MARITIME SAFETY COMMITTEE,

RECALLING Article 28(b) of the Convention on the International Maritime
Organization concerning the functions of the Committee,

NOTING part C of revised chapter VI of the International Convention
for the Safety of Life at Sea, 1974 (SOLAS 74), adopted by resolution MSC.22(59)
which, inter alia, makes the provisions of the International Code for the Safe
Carriage of Grain in Bulk mandatory under that Convention,

HAVING CONSIDERED the text of the proposed Code,

1. ADOPTS the International Code for the Safe Carriage of Grain in Bulk,
the text of which is set out in the Annex to the present resolution;

2. DECIDES that the Code shall take effect on 1 January 1994%*; and
3. REQUESTS the Secretary-General to transmit to the Members of the

Organization and all Contracting Governments to SOLAS 74 certified copies
of the present resolution and the Code.

* Date of entry into force of amendments to SOLAS chapter VI.
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ANNEX
PART A
SPECIFIC REQUIREMENTS
1 APPLICATION

1.1 This Code applies to ships regardless of size, including those of less
than 500 tons gross tonnage, engaged in the carriage of grain in bulk, to
which part C of chapter VI of the 1974 SOLAS Convention, as amended, applies.

1.2 For the purpose of this Code:

the expression '"ships constructed' means '"ships the keels of which
are laid or which are at a similar stage of construction';

2 DEFINITIONS

2.1 The term "grain" covers wheat, maize (corn), oats, rye, barley, rice,
pulses, seeds and processed forms thereof, whose behaviour is similar to
that of grain in its natural state.

2.2 The term "filled compartment, trimmed”, refers to any cargo space in
which, after loading and trimming as required under A 10.2, the bulk grain is
at its highest possible level.

2.3 The term "filled compartment, untrimmed", refers to a cargo space
which is filled to the maximum extent possible in way of the hatch opening
but which has not been trimmed outside the periphery of the hatch opening
either by the provisions of A 10.3.1 for all ships, A 10.3.2 for specially
suitable compartments.

2.4 The term "partly filled compartment" refers to any cargo space wherein
the bulk grain is not loaded in the manner prescribed in A 2.2 or A 2.3.

2.5 The term "angle of flooding" (&) means the angle of heel at which

openings in the hull, superstructures or deckhouses, which cannot be closed
weathertight, immerse. 1In applying this definition, small openings through
which progressive flooding cannot take place need not be considered as open.

2.6 The term '"stowage factor", for the purposes of calculating the grain
heeling moment caused by a shift of grain, means the volume per unit weight
of the cargo as attested by the loading facility, i.e. no allowance shall be
made for lost space when the cargo space is nominally filled.

2.7 The term "specially suitable compartment" refers to a cargo space
which is constructed with at least two vertical or sloping, longitudinal,
grain-tight divisions which are coincident with the hatch side girders or
are so positioned as to limit the effect of any transverse shift of grain.
If sloping, the divisions shall have an inclination of not less than 30° to
the horizontal.
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3 DOCUMENT OF AUTHORIZATION

3.1 A document of authorization shall be issued for every ship loaded in
accordance with the regulations of this Code either by the Administration or
an organization recognized by it or by a Contracting Government on behalf of
the Administration. It shall be accepted as evidence that the ship is capable
of complying with the requirements of these regulations.

3.2 The document shall accompany or be incorporated into the grain loading
manual provided to enable the master to meet the requirements of A 7. The
manual shall meet the requirements of A 6.3.

3.3 Such a document, grain loading stability data and associated plans may
be drawn up in the official language or languages of the issuing country.
If the language used is neither English nor French, the text shall include
a translation into one of these languages.

3.4 A copy of such a document, grain loading stability data and associated
plans shall be placed on board in order that the master, if so required, shall
produce them for the inspection of the Contracting Government of the country
of the port of loading.

3.5 A ship without such a document of authorization shall not load grain
until the master demonstrates to the satisfaction of the Administration, or
of the Contracting Government of the port of loading acting on behalf of the
Administration, that, in its loaded condition for the intended voyage, the
ship complies with the requirements of this Code. See also A 8.3 and A 9.

4 EQUIVALENTS

Where an equivalent accepted by the Administration in accordance
with regulation I/5 of the International Convention for the Safety of
Life at Sea, 1974, as amended, is used, particulars shall be included
in the document of authorization or in the grain loading manual.

5 EXEMPTIONS FOR CERTAIN VOYAGES

The Administration, or a Contracting Government on behalf of the
Administration, may, if it considers that the sheltered nature and conditions
of the voyage are such as to render the application of any of the requirements
of this Code unreasonable or unnecessary, exempt from those particular
requirements individual ships or classes of ships.

6 INFORMATION REGARDING SHIP'S STABILITY AND GRAIN LOADING

6.1 Information in printed booklet form shall be provided to enable the
master to ensure that the ship complies with this Code when carrying grain

in bulk on an international voyage. This information shall include that which

is listed in A 6.2 and A 6.3,

6.2 Information which shall be acceptable to the Administration or to a
Contracting Government on behalf of the Administration shall include:

.1 ship's particulars;
.2 lightship displacement and the vertical distance from the

intersection of the moulded base line and midship section
to the centre of gravity (KG);
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.3 table of liquid free surface corrections;
.4 capacities and centres of gravity;

.5 curve or table of angle of flooding, where less than 40°,
at all permissible displacements;

.6 curves or tables of hydrostatic properties suitable for
the range of operating drafts; and

.7 cross curves of stability which are sufficient for the
purpose of the requirements in A 7 and which include curves
at 12° and 40°.

6.3 Information which shall be approved by the Administration or by a
Contracting Government on behalf of the Administration shall include:

.1 curves or tables of volumes, vertical centres of volumes, and
assumed volumetric heeling moments for every compartment, filled
or partly filled, or combination thereof, including the effects
of temporary fittings;

.2 . tables or curves of maximum permissible heeling moments for varying
displacements and varying vertical centres of gravity to allow the
master to demonstrate compliance with the requirements of A 7.1;

tnis requirement shall apply only to ships the keels of which
are laid on or after the entry into force of this Code;

.3 details of the scantlings of any temporary fittings and, where
applicable, the provisions necessary to meet the requirements
of A7, A8 and A 9;

o4 loading instructions in the form of notes summarizing the
requirements of this Code;

.5 a worked example for the guidance of the master; and
.6 typical loaded service departure and arrival conditions and
where necessary intermediate worst service conditions¥*.
7 STABILITY REQUIREMENTS
7.1 The intact stability characteristics of any ship carrying bulk grain
shall be shown to meet, throughout the voyage, at least the following criteria

after taking into account in the manner described in part B of this Code and,
in figure A 7, the heeling moments due to grain shift:

* It is recommended that loading conditions be provided for three
representative stowage factors, e.g. 1.25, 1.50, and 1.75 cubic metres
per tonne.
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Figure A7

Notes on figure A7:

(1) Where:

% = assumed volumetric heeling moment due to transverse shift |
stowage factor x displacement

A= 0.8x lo;
Stowage factor = volume per unit weight of grain cargo;
Displacement = weight of ship, fuel, fresh water, stores etc. and cargo.

(2) The righting arm curve shall be derived from cross-curves whicn are sufficient
in number to accurately define lhc curve for the puspose of these requirements
and shall include cross-curves at 12° and 40°,

.1 the angle of heel due to the shift of grain shall not be greater
than 12° or in the case of ships constructed on or after
1 January 1994 the angle at which the deck edge is immersed,
whichever is the lesser;

.2 in the statical stability diagram, the net or residual area
between the heeling arm curve and the righting arm curve up to
the angle of heel of max1mum difference between the ordinates of
the two curves, or 40° or the angle of flooding (6;), whichever
is the least, shall in all conditions of loading be not less than
0.075 metre-radians; and

.3 the initial metacentric height, after correction for the free
surface effects of liquids in tanks, shall be not less than 0.30 m.

7.2 Before loading bulk grain the master shall, if so required by the
Contracting Government of the country of the port of loading, demonstrate
the ability of the ship at all stages of any voyage to comply with the
stability criteria required by this section.

7.3 After loading, the master shall ensure that the ship is upright before
proceeding to sea.

8 STABILITY REQUIREMENTS FOR EXISTING SHIPS
8.1 For the purposes of this section the term "existing ship" means a ship,

the keel of which is laid before 25 May 1980.
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8.2 An existing ship loaded in accordance with documents previously approved
under regulation 12 of chapter VI of SOLAS 1960, IMO resolutions A.184(VI)

or A.264(VIII) shall be considered to have intact stability characteristics
at least equivalent to the requirements of A 7 of this Code. Documents of
authorization permitting such loadings shall be accepted for the purposes

of A 7.2.

8.3 Existing ships not having on board a document of authorization

issued in accordance with A 3 of this Code may apply the provisions of A 9
without limitation of the deadweight which may be used for the carriage

of bulk grain.

9 OPTIONAL STABILITY REQUIREMENTS FOR SHIPS WITHOUT DOCUMENTS
OF AUTHORIZATION CARRYING PARTIAL CARGOES OF BULK GRAIN

9.1 A ship not having on board a document of authorization issued in
accordance with A 3 of this Code may be permitted to load bulk grain provided
that:

.1 the total weight of the bulk grain shall not exceed one third of
the deadweight of the ship;

.2 all "filled compartments, trimmed" shall be fitted with centreline
divisions extending, for the full length of such compartments,
downwards from the underside of the deck or hatch covers to a
distance below the deck line of at least one eighth of the maximum
breadth of the compartment or 2.4 m, whichever is the greater except
that saucers constructed in accordance with A 14 may be accepted in
lieu of a centreline division in and beneath a hatchway except in
the case of linseed and other seeds having similar properties;

.3 all hatches to "filled compartments, trimmed" shall be closed and
covers secured in place;

.4 all free grain surfaces in partly filled cargo space shall be
trimmed level and secured in accordance with A 16, A 17 or A 18;

.5 throughout the voyage the metacentric height after correction for
the free surface effects of liquids in tanks shall be 0.3 m or that
given by the following formula whichever is the greater:

GMp = L B Vd (0.25 B - 0.645 ~/Vd B)
SF x A x 0.0875

Where:

L = total combined length of all full
compartments (metres)

B = moulded breadth of the vessel (metres)
SF = stowage factor (cubic metres per tomne)

Vd = calculated average void depth calculated in
accordance with B.l (metres - Note: not millimetres)

N = displacement (tonnes); and
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.6 the master demonstrates to the satisfaction of the Administration
or the Contracting Government of the port of loading on behalf of
the Administration that the ship in its proposed loaded condition
will comply with the requirements of this section.

10 STOWAGE OF BULK GRAIN

10.1 All necessary and reasonable trimming shall be performed to level all
free grain surfaces and to minimize the effect of grainm shifting.

10.2 In any "filled compartment, trimmed', the bulk grain shall be trimmed
so as to fill all spaces under the decks and hatch covers to the maximum
extent possible.

10.3 In any "filled compartment, untrimmed" the bulk grain shall be filled

to the maximum extent possible in way of the hatch opening but may be at its
natural angle of repose outside the periphery of the hatch opening. A "filled
compartment" may qualify for this classification if it falls into one of the
following categories:

.1 the Administration issuing the document of authorization may,
under B 6, grant dispensation from trimming in those cases where
the underdeck void geometry resulting from free flowing grain into
a compartment, which may be provided with feeder ducts, perforated
decks or other similar means, is taken into account when calculating
the void depths; or i

.2  the compartment is "specially suitable" as defined in A 2.7, in
which case dispensation may be granted from trimming the ends
of that compartment.

10.4 1If there is no bulk grain or other cargo above a lower cargo space
containing grain, the hatch covers shall be secured in an approved manner
having regard to the mass and permanent arrangements provided for securing
such covers.

10.5 When bulk grain is stowed on top of closed 'tween-deck hatch covers
which are not grain-tight, such covers shall be made grain-tight by taping
the joints, covering the entire hatchway with tarpaulins or separation cloths,
or other suitable means.

10.6 After loading, all free grain surfaces in "partly filled compartments"
shall be level.

10.7 Unless account is taken of the adverse heeling effect due to the

grain shift according to this Code, the surface of the bulk grain in any
"partly filled compartment" shall be secured so as to prevent a grain

shift by overstowing as described in A 16. Alternatively, in 'partly filled
compartments", the bulk grain surface may be secured by strapping or lashing
as described in A 17 or A 18.

10.8 Lower cargoe spaces and 'tween-deck spaces in way thereof may be loaded

as one compartment provided that, in calculating transverse heeling moments,
proper account is taken of the flow of grain into the lower spaces.
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10,9 In "filled compartments, trimmed", "filled compartments, untrimmed",
and "partly filled compartments', longitudinal divisions may be installed as
a device to reduce the adverse heeling effect of grain shift provided that:

.1 the division is grain-tight;
.2 the construction meets the requirements of A 11, A 12 and A 13; and

.3 in 'tween-decks the division extends from deck to deck and in other
cargo spaces the division extends downwards from the underside of
the deck or hatch covers, as described in B 2.8.2, note (2),
B 2.9.2, note (3), or B 5.2, as applicable.

11 STRENGTH OF GRAIN FITTINGS
11.1 Timber

All timber used for grain fittings shall be of good sound quality
and of a type and grade which has been proved to be satisfactory for this
purpose., The actual finished dimensions of the timber shall be in accordance
with the dimensions specified below. Plywood of an exterior type bonded with
waterproof glue and fitted so that the direction of the grain in the face
plies is perpendicular to the supporting uprights or binder may be used
provided that its strength is equivalent to that of solid timber of the
appropriate scantlings.

11.2 Working stresses

When calculating the dimensions of divisions loaded on one side, using
tables A 13-1 to A 13-6, the following working stresses should be adopted:

For divisions of steel 19.6 kN/cm?
For divisions of wood 1.57 kN/cm?

(1 newton is equivalent to 0.102 kilograms)
11.3 Other materials

Materials other than wood or steel may be approved for such divisions
provided that proper regard has been paid to their mechanical properties.

11.4 Uprights

.1  Unless means are provided to prevent the ends of uprights being
dislodged from their sockets, the depth of housing at each end of
each upright shall be not less than 75 mm. If an upright is not
secured at the top, the uppermost shore or stay shall be fitted
as near thereto as is practicable.

.2 The arrangements provided for inserting shifting boards by removing

a part of the cross-section of an upright shall be such that the
local level of stresses is not unduly high.
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.3 The maximum bending moment imposed upon an upright supporting a
division loaded on one side shall normally be calculated assuming
that the ends of the uprights are freely supported. However, if
an Administration is satisfied that any degree of fixity assumed
will be achieved in practice, account may be taken of any reduction
in the maximum bending moment arising from any degree of fixity
provided at the ends of the upright.

11.5 Composite section

Where uprights, binders or any other strength members are formed by two
separate sections, one fitted on each side of a division and interconnected
by through bolts at adequate spacing, the effective section modulus shall be
taken as the sum of the two moduli of the separate sectionms.

11.6 Partial division

Where divisions do not extend to the full depth of the carge space
such divisions and their uprights shall be supported or stayed so as to be
as efficient as those which do extend to the full depth of the cargo space.
12 DIVISIONS LOADED ON BOTH SIDES
12,1 Shifting boards

.1 Shifting boards shall have a thickness of not less than 50 mm

and shall be fitted grain-tight and where necessary supported by

uprights.

.2  The maximum unsupported span for shifting boards of various
thicknesses shall be as follows:

Thickness Maximum unsupported span
50 mm 2.5m
60 mm 3.0 m
70 mm 3.5m
80 mm 4.0 m.

If thicknesses greater than these are provided the maximum
unsupported span will vary directly with the increase in thickness.

.3 The ends of all shifting boards shall be securely housed with 75 mm
minimum bearing length.

12.2 Other materials

Divisions formed by using materials other than wood shall have a strength
equivalent to the shifting boards required in A 12.1.

12.3 Uprights

.1  Steel uprights used to support divisions loaded on both sides shall
have a section modulus given by

W=axW
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Where:
W = section modulus in cubic centimetres:
a = horizontal span between uprights in metres.

The section modulus per metre span W shall be not less than that
given by the formula:

W = 14.8(h] - L.2)em3/m
Where:

h; is the vertical unsupported span in metres and shall
be taken as the maximum value of the distance between any
two adjacent stays or between a stay and either end of
the upright. Where this distance is less than 2.4 m the
respective modulus shall be calculated as if the actual
value were 2.4 m.

+2  The moduli of wood uprights shall be determined by multiplying
by 12.5 the corresponding moduli for steel uprights. If other
materials are used their moduli shall be at least that required
for steel increased in proportion to the ratio of the permissible
stresses for steel to that of the material used. In such cases
attention shall be paid also to the relative rigidity of each
upright to ensure that the deflection is not excessive.

.3 The horizontal distance between uprights shall be such that the
unsupported spans of the shifting boards do not exceed the maximum
span specified in A 12.1.3.

12.4 Shores

.1 Wood shores, when used, shall be in a single piece and shall
be securely fixed at each end and heeled against the permanent
structure of the ship except that they shall not bear directly
against the side plating of the ship.

.2 Subject to the provisions of A 12.4.3 and A 12.4.4, the minimum size
of wood shores shall be as follows:

Length of shore Rectangular Diameter of
in metres section circular section

mm mm

Not exceeding 3 m 150 x 100 140

Over 3 m but not exceeding 5 m 150 x 150 165

Over 5 m but not exceeding 6 m 150 x 150 180

Over 6 m but not exceeding 7 m 200 x 150 190

Over 7 m but not exceeding 8 m 200 x 150 200

Exceeding 8 m 200 x 150 215

Shores of 7 m or more in length shall be securely bridged at
approximately mid~length.
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.3  When the horizontal distance between the uprights differs
significantly from 4 m the moments of inertia of the shores may
be changed in direct proportion.

.4  Where the angle of the shore to the horizontal exceeds 10° the
next larger shore to that required by A 12.4.2 shall be fitted
provided that in no case shall the angle between any shore and
the horizontal exceed 45°.

12.5 Stays

Where stays are used to support divisions loaded on both sides, they
shall be fitted horizontally or as near thereto as practicable, well secured
at each end and formed of steel wire rope. The sizes of the wire rope shall
be determined assuming that the divisions and upright which the stay supports
are uniformly loaded at 4.9 kN/m2. The working load so assumed in the stay
shall not exceed one third of its breaking load.

13 DIVISIONS LOADED ON ONE SIDE ONLY
13.1 Longitudinal divisions
The load (P) in newtons per metre length of the divisions shall be taken

as follows:

.1 Table A 13-1

B (m)

I I I I | [ [ {
him) | 2 | 3 ! 4 | 5 | 6 | 7 | 8 [ 10

| | | | | | ! |

| | | | | | | |
1.50 | 8.336 | 8.826 | 9.,905 | 12.013 | 14.710 | 17.358 | 20.202 | 25,939
2.00 | 13.631 | 14.759 | 16.769 | 19.466 | 22.506 | 25.546 | 28,733 | 35.206
2.50 | 19.466 | 21.182 | 23.830 | 26.870 | 30.303 | 33.686 | 37.265 | 44.473
3.00 | 25.644 | 27.900 | 30.891 | 34.323 | 38,099 | 41.874 | 45.797 | 53.740
3.50 | 31.823 | 34.568 | 37.952 | 41.727 | 45.895 | 50.014 | 54.329 | 63.008
4.00 | 38.148 | 41.286 | 45.013 | 49.180 | 53.691 | 58.202 | 62.861 | 72.275
4.50 | 44.473 | 47.955 | 52,073 | 56.584 | 61.488 | 66.342 | 71.392 | 81.542
5.00 | 50.847 | 54.623 | 59.134 | 64.037 | 69.284 | 74.531 | 79.924 | 90.810
6.00 | 63.498 l 68.009 | 73.256 } 78.894 } 84.877 } 90.859 } 96.988 }109.3&4

| |
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Where: h = height of grain in metres from the bottom of the
division. When the cargo space is filled, the height (h)
shall be taken to the overhead deck in way of the
divison. In a hatchway or where the distance from a
division to a hatchway is 1 m or less, the height (h)
shall be taken to the level of the grain in the hatchway.

B = transverse extent of the bulk grain in metres.

«2  Linear interpolation within table A 13-1 may be used for
intermediate values of B and for intermediate values of h when h is
equal to or less than 6.0 m.

.3 For values of h exceeding 6.0 m the load (P) in newtons per metre
length of the divisions may be determined from table A 13-2 by
entering with the ratio B/h and utilizing the formula:

P=fxh?

.4  Table A 13-2

| I [ | |
| B/H | f | B/Mm | F |
| | | | |
I | | | |
| 0.2 | 1.687 | 2.0 | 3.380 |
| 0.3 | 1.762 | 2.2 | 3.58 |
| 0.4 | 1.809 | 2.4 | 3.792 |
| 0.5 | 1.889 | 2.6 | 3,998 |
| 0.6 | 1.976 | 2.8 | 4.204 |
[ 0.7 | 2,064 | 3.0 | 4.410 |
| 0.8 | 2.159 | 3.5 | 4.925 |
| 1.0 | 2.358 | 4.0 | 5.440 |
1.2 | 2.556 | 5.0 | 6.469 |
I 1.4 | 2,762 | 6.0 | 7.499 |
| 1.6 | 2.968 | 8.0 | 9.559 |
| 1.8 | 3.174 | | |
| | | ] !

13.2 Transverse divisions

The load (P) in newtons per metre length of the divisons shall be taken
as follows:
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.1 Table A 13-3

| |
| L (m)
| |
] |
;h(m) 2 3 4 5 6 7 8 10 12 14 16 |
|
] |
1 1.50 | 6.570 | 6.767| 7.159| 7.649 | 8.189| 8.728| 9.169 | 9.807| 10.199 |10.297 |10.297 |
| 2.00 | 10.199 | 10.787| 11.474 | 12.209 | 12.9% | 13.729 | 14.416 | 15.445| 16,083 |16.279 |[16.279 |
| 2,50 | 14.318 | 15.347| 16.426 | 17.456 | 18.437 | 19.417 | 20.349 |21.673 | 22.408 | 22.604 |[22.604 |
| 3.00 | 18.878 { 20.251| 21.624 | 22.948 | 24.222 | 25.399 | 26.429 |27.900 | 28.684 |28,930 [28.930 |
| 3.50 | 23.781 | 25.546 | 27.164 |28.733 |30.155 | 31.430 | 32.558 |34.127 | 35.010 [35.255 |[35.255 |
| 4.00 | 28.930 | 30.989 | 32.901 |34.667 | 36.187 | 37.559 | 38.736 |40.403 | 41.286 [41.531 [41.580 |
| 4.50 | 34,274 | 36.530| 38.638 {40.501 |42.120 | 43.542 {44,767 {46,582 | 47.562 }47.856 |47.905 |
| 5.00 | 39.717 | 42.218 | 44.473 |46.434 |48.151 | 49,622 {50,897 (52.809 | 53.839 |54.182 |54.231 |
| 6.00 | 50.749 | 53.593 | 56.094 |58.301 |60.164 | 61.782 |63.204 165.263 | 66.440 |66.832 |66.930 |
| i i
Where: h = height of grain in metres from the bottom of the
division. When the cargo space is filled, the height (h)
shall be taken to the overhead deck in way of the
division. In a hatchway, or where the distance from a
division to a hatchway is 1 m or less, the height (h)
shall be taken to the level of the grain in the hatchway.
L = longitudinal extent of the bulk grain in metres.

.2  Intermediate values of L and intermediate values of h when h is
equal to or less than 6.0 m may be determined by linear
interpolation using table A 13-3.

.3 For values of h exceeding 6.0 m the load (P) in newtons per metre
length of the divisions may be determined from table A 13-4 by
entering with the ratio L/h and utilizing the formula:

P=fxh?
W/1574x/EWP

326



MSC 59/33
ANNEX 35
Page 14

.4 Table A 13-4

| [ I | f
| L/h | f Il whm | £ ]
| | I | [
| I [ 1 |
| 0.2 | 1.33% |} 2.0 | 1.86 |
| 0.3 | 1.395 || 2.2 | 1.83 |
| 0.4 | 1.444 |} 2.4 | 1.857 |
| 0.5 | 1.489 || 2.6 | 1.859 |
| 0.6 | 1.532 || 2.8 | 1.89 |
| 0.7 | 1.57¢ | 3.0 | 1.859 |
| 0.8 | 1.606 || 3.5 | 1.859

| 1.0 | 1.671 || 4.0 | 1.89 |
| 1.2 | 1.725 || 5.0 | 1.859 |
| 1.4 | 1.769 || 6.0 | 1.859 |
| 1.6 | 1.803 || 8.0 | 1.859 |
| 1.8 | 1.829 || | I
| | I [ |

13.3 The total load per unit length of divisions shown in tables A 13-1 to

A 13-4 inclusive may, if considered necessary, be assumed to have a trapezoidal
distribution with height. In such cases, the reaction loads at the upper and
lower ends of a vertical member or upright are not equal. The reaction loads
at the upper end expressed as percentages of the total load supported by the
vertical member or upright may be taken to be those shown in tables A 13-5 and
A 13-6.

.1  Table A 13-5: Longitudinal divisions loaded on one side only

Bearing reaction at the upper end of upright as a
percentage of load from A 13.1

B (m)

~
=3
<
N
w
=
%]
o
~
o

10

w

43.3 | 45.1 | 45.9 |[46.2 |46.2 [46.2 |46.2 |46.2
44.5 | 46.7 | 47.6 [47.8 |47.8 [47.8 |47.8 |47.8
45.4 | 47.6 | 48.6 |48.8 |48.8 |[48.8 |48.8 | 48.8
46.0 | 48.3 | 49.2 |49.4 |49.4 |49.4 |49.4 |49.4
46.5 | 48.8 | 49.7 [49.8 |49.8 |49.8 [49.8 |49.8
47.0 | 49,1 )49.9 |50.1 |50.1 |50.1 |50.1 |50.1
47.4 | 49.4 | 50.1 {50.2 |50.2 [50.2 | 50.2 | 50.2
47.7 | 49.4 | 50.1 50.2 [50.2 |50.2 |50.2 |50.2
47.9 | 49.5 | 50.1 |50.2 |50.2 |50.2 [50.2 |50.2
47.9 | 49.5 | 50.1 |50.2 [50.2 [50.2 |50.2 [50.2
47.9 | 49.5 {50.,1 |50.2 ;50.2 |50,2 |50.2 |50.2
47.9 | 49.5 | 50.1 |50.2 |50.2 |[50.2 | 50.2 | 50.2
47,9 1 49,5 | 50.1 |50.2 |50.2 |50.2 | 50.2 | 50.2

.
w

.
W

OV oo~ E P WWND R =
W

-

B = transverse extent of the bulk grain in metres

For other values of h or B the reaction loads shall be determined
by linear interpolation or extrapolation as necessary.
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.2 Table A 13-6: Transverse divisions loaded on one side only

Bearing reaction at the upper end of upright as a
percentage of load from A 13.2

L (m)

h(m) 2 3 4 5 6 7 8 10 12 14 16

1.5 37.3 | 38.7 | 39.7 | 40.6 |4l | 42,1 | 42,6 | 43.6 | 44.3 | 44.8 45.0
2 39.6 | 40.6 | 4l.4 | 42,1 | 42,7 | 43.1 | 43.6 | 44.3 | 447 | 45.0 45.2
2.5 41.0 | 41.8 | 42.5 | 43.0 | 43.5 | 43.8 | 44.2 | 44.7 | 45.0 | 45.2 45.2
3 42,1 | 42.8 | 43.3 | 43.8 |44.2 | 445 | 44,71 45.0 | 45.2 | 45.3 45.3
3.5 42.9 | 43.5 | 43.9 | 443 | 446 | 44.8 | 45,0 | 45,2 | 45.3 | 45.3 45.3
4 43.5 | 440 | 44.b | 44T | 449 | 45.0 | 45.2 ] 45.4 | 45.4 | 45.4 45.4
5 43.9 | 443 | 446 | 448 | 45.0 | 45.2 | 45.3 | 45.5 | 45.5 | 45.5 45.5
6 4.2 | 445 | 44.8 | 45.0 | 45.2 | 45.3 | 45.4 | 45.6 | 45.6 | 45.6 45.6
7 44.3 | 446 | 44,9 | 45.1 [ 45.3 | 45.4 | 45.5 | 45.6 | 45.6 | 45.6 45.6
8 4,3 | 446 | 449 | 45.1 | 45.3 | 45.4 | 45.5 | 45.6 | 45.6 | 45.6 45.6
9 44,3 | 446 | 44,9 | 45,1 | 65,3 | 45.4 | 45.5 | 45.6 | 45.6 | 45.6 45.6
10 4.3 | 446 | 44,9 | 45.1 | 45.3 | 45.4 | 45.5 | 45.6 | 45.6 | 45.6 45.6

L = longitudinal extent of the bulk grain in metres

For other values of h or L the reaction loads shall be determined
by linear interpolation or extrapolation as necessary.

.3 The strength of the end connections of such vertical members or
uprights may be calculated on the basis of the maximum load likely
to be imposed at either end. These loads are as follows:

Longitudinal divisions

Maximum load at the top 50% of the appropriate
total load from A 13.1

Maximum load at the bottom 55% of the appropriate
total load from A 13.1

Transverse divisions

Maximum load at the top 45% of the appropriate
total load from A 13.2

Maximum load at the bottom 60% of the appropriate
total load from A 13.2

A The thickness of horizontal wooden boards may also be determined

having regard to the vertical distribution of the loading
represented by tables A 13-5 and A 13-6 and in such cases

t = 10a pxk
h x 2091.8

W/ 1574 /EWE

328



U I3/ 323

ANNEX 35
Page 16

Where:

t = thickness of board in millimetres

a = horizontal span of the board, i.e., distance between
uprights in metres

h = head of grain to the bottom of the division in metres

p = total load per unit length derived from the tables in
newtons

k = factor dependent upon vertical distribution of the
loading.

When the vertical distribution of the loading is assumed to
be uniform, i.e. rectangular, k shall be taken as equal to 1.0,
‘For a trapezoidal distribution

k =1.0 + 0.06 (50 -~ R)
Where:

R is the upper end bearing reaction taken from table A 13-5 or
A 13-6.

.5 Stays or shores

The sizes of stays and shores shall be so determined that the
loads derived from tables A 13-1 to A 13-4 inclusive shall not
exceed one third of the breaking loads.

14 ~ SAUCERS

14.1 For the purpose of reducing the heeling moment a saucer may be used in
place of a longitudinal division in way of a hatch opening only in a "filled,
trimmed" compartment as defined in A 2.2, except in the case of linseed and
other seeds having similar properties, where a saucer may not be substituted
for a longitudinal division. If a longitudinal division is provided, it shall
meet the requirements of A 10.9.

14,2 The depth of the saucer, measured from the bottom of the saucer to the
deck line, shall be as follows:

.1 For ships with a moulded breadth of up to 9.1 m, not less
than 1.2 m.

.2 For ships with a moulded breadth of 18.3 m or more, not less
than 1.8 m.

.3 For ships with a moulded breadth between 9.1 m and 18.3 m,

the minimum depth of the saucer shall be calculated by
interpolation.

W/1574x/EWP

329



MSC 59/33
ANNEX 35
Page 17

14.3 The top (mouth) of the saucer shall be formed by the underdeck
structure in way of the hatchway, i.e. hatch side girders or coamings and
hatch end beams. The saucer and hatchway above shall be completely filled
with bagged grain or other suitable cargo laid down on a separation cloth or
its equivalent and stowed tightly against adjacent structure so as to have a
bearing contact with such structure to a depth equal to or greater than one
half of the depth specified in A 14.2. If hull structure to provide such
bearing surface is not available, the saucer shall be fixed in position by
steel wire rope, chain, or double steel strapping as specified in A 17.1.4
and spaced not more than 2.4 m apart.

15 'BUNDLING OF BULK

As an alternative to filling the saucer in a "filled, trimmed"
compartment with bagged grain or other suitable cargo a bundle of bulk
grain may be used provided that:

.1 -~ The dimensions and means for securing the bundle in place are the
same as specified for a saucer in A 14.2 and A 14.3.

.2 The saucer is lined with a material acceptable to the Administration
having a tensile strength of not less than 2,687 N per 5 cm strip
and which is provided with suitable means for securing at the top.

.3 - As an alternative to A 15.2, a material acéeptable to the
Administration having a tensile strength of not less than 1,344 N
per 5 c¢m strip may be used if the saucer is constructed as follows:

.3.1 Athwartship lashings acceptable to the Administration shall be
placed inside the saucer formed in the bulk grain at intervals
of not more than 2.4 m. These lashings shall be of sufficient
length to permit being drawn up tight and secured at the top of
the saucer.

.3.2 Dunnage not less than 25 mm in thickness or other suitable
material of equal strength and between 150 mm and 300 mm in
width shall be placed fore and aft over these lashings to
prevent the cutting or chafing of the material which shall be
placed thereon to line the saucer.

.4 The saucer shall be filled with bulk grain and secured at the top
except that when using material approved under A 15.3 further
dunnage shall be laid on top after lapping the material before the
saucer is secured by setting up the lashings.

] If more than one sheet of material is used to line the saucer they
shall be joined at the bottom either by sewing or by a double lap.

.6 The top of the saucer shall be coincidental with the bottom of the

beams when these are in place and suitable general cargo or bulk
grain may be placed between the beams on top of the saucer.

W/1574% /EWP

330



P R

ANNEX 35
Page 18

16 OVERSTOWING ARRANGEMENTS

16.1 Where bagged grain or other suitable cargo is utilized for the

purpose of securing "partly filled" compartments, the free grain surface
shall be level and shall be covered with a separation cloth or equivalent

or by a suitable platform. Such platform shall consist of bearers spaced
not more than 1.2 m apart and 25 mm boards laid thereon spaced not more than
100 mm apart. Platforms may be constructed of other materials provided they
are deemed by the Administration to be equivalent.

16.2 The platform or separation cloth shall be topped off with bagged grain
tightly stowed and extending to a height of not less than one sixteenth of the
maximum breadth of the free grain surface or 1.2 m, whichever is the greater.

16.3 The bagged grain shall be carried in sound bags which shall be well
filled and securely closed.

16.4 Instead of bagged grain, other suitable cargo tightly stowed and
exerting at least the same pressure as bagged grain stowed in accordance
with A 16.2 may be used.

17  STRAPPING OR LASHING

When, in order to eliminate heeling moments in partly filled
compartments, strapping or lashing is utilized, the securing shall be
accomplished as follows:

.1 The grain shall be trimmed and levelled to the extent that it is
very slightly crowned and covered with burlap separation cloths,
tarpaulins or the equivalent.

.2 The separation cloths and/or tarpaulins shall overlap by at least
1.8 m.

.3 Two solid floors of rough 25 wm by 150 wm to 300 mm lumber shall
be laid with the top floor running longitudinally and nailed to an
athwartships bottom floor. Alternatively, one solid floor of 50 mm
lumber, running longitudinally and nailed over the top of a 50 mm
bottom bearer not less than 150 mm wide, may be used. The bottom
bearers shall extend the full breadth of the compartment and shall
be spaced not more than 2.4 m apart. Arrangements utilizing other
materials and deemed by the Administration to be equivalent to the
foregoing may be accepted.

.4 Steel wire rope (19 mm diameter or equivalent), double steel
strapping (50 mm x 1.3 mm and having a breaking load of at least
49 kN), or chain of equivalent strength, each of which shall be set
tightly by means of a 32 mm turnbuckle, may be used for lashings.
A winch tightener, used in conjunction with a locking arm, may
be substituted for the 32 mm turnbuckle when steel strapping is
used, provided suitable wrenches are available for setting up as
necessary. When steel strapping is used, not less than three crimp
seals shall be used for securing the ends. When wire is used, not
less than four clips shall be used for forming eyes in the lashings.
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.5 Prior to the completion of loading the lashing shall be positively
attached to the framing at a point approximately 450 mm below the
anticipated final grain surface by means of either a 25 mm shackle
or beam clamp of equivalent strength.

.6, The lashings shall be spaced not more than 2.4 m apart and each
'shall be supported by a bearer nailed over the top of the fore and
aft floor.: This bearer shall consist of lumber of not less than

25 mm by 150 mm or its equivalent and shall extend the full breadth
of the compartment.

.7 During the voyage the strapping shall be regularly inspected and
set up where necessary. )

18 SECURING WITH WIRE MESH

When, in order to eliminate grain heeling moments in "partly filled"
compartments, strapping or lashing is utilized, the securing may, as an
alternative to the method described in A 17, be accomplished as follows:

.1 The grain shall be trimmed and levelled to the extent that it
is very slightly crowned along the fore and aft centreline of
the compartment.

.2 The entire surface of the grain shall be covered with burlap
separation cloths, tarpaulins, or the equivalent. The covering
material shall have a tensile strength of not less than 1,344 N
per 5 cm strip.

.3 Two layers of wire reinforcement mesh shall be laid on top of
the burlap or other covering. The bottom layer is to be laid
athwartships and the top layer is to be laid longitudinmally.
The lengths of wire mesh are to be overlapped at least 75 mm.
The top layer of mesh is to be positioned over the bottom layer
in such a manner that the squares formed by the alternate layers
measure approximately 75 mm by 75 mm. The wire reinforcement
mesh is the type used in reinforced concrete construction. It is
fabricated of 3 mm diameter steel wire having a breaking strength
of not less than 52 kN/cmZ, welded in 150 mm x 150 mm squares.
Wire mesh having mill scale may be used but mesh having loose,
flaking rust may not be used.

4 The boundaries of the wire mesh, at the port and starboard side of
the compartment, shall be retained by wood planks 150 mm x 50 mm.

.5 Hold-down lashings, running from side to side across the
compartment, shall be spaced not more than 2.4 m apart except
that the first and the last lashing shall not be more than 300 mm
from the forward or after bulkhead, respectively. Prior to the
completion of the loading, each lashing shall be positively attached
to the framing at a point approximately 450 mm below the anticipated
final grain surface by means of either a 25 mm shackle or beam clamp
of equivalent strength. The lashing shall be led from this point
over the top of the boundary plank described in A 18.1.4, which has
the function of distributing the downward pressure exerted by the
lashing. Two layers of 150 mm x 25 mm planks shall be laid
athwartships centred beneath each lashing and extending the
full breadth of the compartment.
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.6

The hold-down lashings shall consist of steel wire rope (19 mm
diameter or equivalent), double steel strapping (50 mm x 1.3 mm
and having a breaking load of at least 49 kN), or chain of
equivalent strength, each of which shall be set tight by means
of a 32 mm turnbuckle. A winch tightener, used in conjunction
with a locking arm, may be substituted for the 32 wmm turnbuckle
when steel strapping is used, provided suitable wrenches are
available for setting up as necessary. When steel strapping is
used, not less than three crimp seals shall be used for securing
the ends. When wire rope is used, not less than four clips shall
be used for forming eyes in the lashings.

During the voyage the hold-down lashings shall be regularly
inspected and set up where necessary.
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PART B

CALCULATION OF ASSUMED HEELING MOMENTS
AND GENERAL ASSUMPTIONS

1 GENERAL ASSUMPTIONS

1.1 For the purpose of calculating the adverse heeling moment due to a
shift of cargo surface in ships carrying bulk grain it shall be assumed that:

.1 In filled compartments which have been trimmed in accordance
with A 10.2, a void exists under all boundary surfaces having
an inclination to the horizontal less than 30°and that the
void is parallel to the boundary surface having an average
depth calculated according to the formula:

vd = vdy + 0.75 (d - 600) mm
Where:
Vd = average void depth in millimetres:
Vd; = standard void depth from table B 1-1 below:
d = actual girder depth in millimetres.

In no case shall Vd be assumed to be less than 100 mm,

Table B 1-1

Distance from hatch end or
hatch side to boundary of

compartment Standard void depth Vd.

|

|

:

|

]
metres } millimetres
| 570
| 530
| 500
I 480
|
|
|
|
|
|
|
|
|
!
|
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Notes on table B 1-1:

(1) For boundary distances greater than 8.0 m the standard void
depth (Vdy) shall be linearly extrapolated at 80 mm increase
for each 1.0 m increase in length.

(2) In the corner area of a compartment the boundary distance shall
be the perpendicular distance from the line of the hatch side
girder or the line of the hatch end beam to the boundary of the
compartment, whichever is the greater. The girder depth (d)
shall be taken to be the depth of the hatch side girder or the
hatch end beam, whichever is the less.

(3) Where there is a raised deck clear of the hatchway the average
void depth measured from the underside of the raised deck shall
be calculated using the standard void depth in association with
a girder depth of the hatch end beam plus the height of the
raised deck.

+2  Within filled hatchways and in addition to any open void within the
hatch cover there is a void of average depth of 150 mm measured down
to the grain surface from the lowest part of the hatch cover or the
top of the hatch side coaming, whichever is the lower.

.3 In a "filled compartment, untrimmed" which is exempted from trimming
outside the periphery of the hatchway by the provisions of A 10.3.1,
it shall be assumed that the surface of the grain after loading will
slope into the void space underdeck, in all directions, at an angle
of 30° to the horizontal from the edge of the opening which
establishes the void.

-4 In a "filled compartment, untrimmed" which is exempted from trimming
in the ends of the compartment under the provisions of A 10.3.2, it
shall be assumed that the surface of the grain after loading will
slope in all directions away from the filling area at an angle of
30° from the lower edge of the hatch end beam. However, if feeding
holes are provided in the hatch end beams in accordance with
table B 1-2, then the surface of the grain after loading shall be
assumed to slope in all directions, at an angle of 30° from a line
on the hatch end beam which is the mean of the peaks and valleys of
the actual grain surface as shown in figure B 1.

Table B 1-2
| [ [ |
| Diameter (mm) | Area | Spacing (metres) !
i Minimum | (cm?) | Maximum i
| | | |
I i I |
| 90 | 63.6 | .60 |
| 100 I 78.5 | .75 |
| 110 | 95.0 | .90 |
| 120 I 113.1 | L.07 |
| 130 | 133.0 ! 1.25
| 140 | 154.0 i 1.45 |
| 150 | 177.0 | 1.67
| 160 | 201.0 | 1.90 |
| 170 or above | 227.0 | 2.00 maximum :
i | |
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Figure B1

1.2 The description of the pattern of grain surface behaviour to be
assumed in partly filled compartments is contained in B 5.

1.3 For the purpose of demonstrating compliance with the stability

criteria in A 7, the ship's stability calculations shall normally be based
upon the assumption that the centre of gravity of cargo in a "filled
compartment, trimmed" is at the volumetric centre of the whole cargo space.
In those cases where the Administration authorizes account to be taken of the
effect of assumed underdeck voids on the vertical position of the centre of
gravity of the caro in "filled compartments, trimmed" it will be necessary to
compensate for the adverse effect of the vertical shift of grain surfaces by
increasing the assumed heeling moment due to the tramsverse shift of grain as
follows:

total heeling moment = 1.06 x calculated transverse heeling moment.

In all cases the weight of cargo in a "filled compartment, trimmed" shall be
the volume of the whole cargo space divided by the stowage factor.

1.4 The centre of gravity of cargo in a '"filled compartment, untrimmed"”" shall
be taken to be the volumetric centre of the whole cargo compartment with no
account being allowed for voids. 1In all cases the weight of cargo shall be
the volume of the cargo (resulting from the assumptions stated in B 1.1.3 or

B 1.1.4) divided by the stowage factor.

1.5 1In partly filled compartments the adverse effect of the vertical shift of
grain surfaces shall be taken into account as follows:

total heeling moment = 1.12 x calculated transverse heeling moment.

1.6 Any other equally effective method may be adopted to make the
compensation required in B 1.3 and B 1.5.
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2 ASSUMED VOLUMETRIC HEELING MOMENT OF A FILLED COMPARTMENT, TRIMMED
General

2.1 The pattern of grain surface movement relates to a transverse section
across the portion of the compartment being considered and the resultant
heeling moment should be multiplied by the length to obtain the total moment
for that portiom.

2.2 The assumed transverse heeling moment due to grain shifting is a
consequence of final changes of shape and position of voids after grain has
moved from the high side to the low side.

2.3 The resulting grain surface after shifting shall be assumed to be
at 15° to the horizontal,

2.4 1In calculating the maximum void area that can be formed against a
longitudinal structural member, the effects of any horizontal surfaces,
e.g. flanges or face bars, shall be ignored.

2.5 The total areas of the initial and final voids shall be equal.

2.6 Longitudinal structural members which are grain-tight may be considered
effective over their full depth except where they are provided as a device to
reduce the adverse effect of grain shift, in which case the provisions of

A 10.9 shall apply.

2.7 A discontinuous longitudinal division may be considered effective over
its full length.

Assumptions

In the following paragraphs it is assumed that the total heeling moment
for a compartment is obtained by adding the results of separate consideration
of the following portions:

2.8 Before and abaft hatchways:
.1 If a compartment has two or more main hatchways through which
loading may take place, the depth of the underdeck void for the

portion or portions between such hatchways shall be determined using
the fore and aft distance to the midpoint between the hatchways.
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.2  After the assumed shift of grain the final void pattern shall be
as shown in figure B 2-1.

Q longitudinat division

Figure B 2-1

Notes on figure B 2-1

(1) If the maximum void area which can be formed against the
girder at B is less than the initial area of the void under AB,
i.e. AB x Vd, the excess area shall be assumed to tramsfer to
the final void on the high side.

(2) 1f, for example, the logitudinal division at C is one which

has been provided in accordance with A 10.9, it shall extend to
at least 0.6 m below D or E whichever gives the greater depth.

2.9.
.1 In and abreast of hatchways without longitudinal division:

After the assumed shift of grain the final void pattern shall be
as shown in figure B 2-2 or figure B 2-3:

! 150 mm plus any open void
X l/ within the hatch cove;

"

| i .
ow side high side

P —

Figure B 2-2

Notes on figure B 2-2:

(1) AB Any area in excess of that which can be formed against
the girder at B shall transfer to the final void area
in the hatchway.

(2) CD Any area in excess of that which can be_formed_against
the girder at E shall transfer to the final void area
on the high side.
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.2

In and abreast of hatchways with longitudinal division:

150 mm plus any open void
c wuhEin the hatch caver

low side high side

Figure B 2-3

Notes on figure B 2-3:

(1) The excess void area from AB shall transfer to the low side
half of the hatchway in which two separate final void areas
will be formed viz. one against the centreline division and
the other against the hatch side coaming and girder on the
high side.

(2) 1f a bagged saucer or bulk bundle is formed in a hatchway
it shall be assumed for the purpose of calculating the
transverse heeling moment that such a device is at least
equivalent to the centreline division.

(3) 1If the centreline division is one which has been provided in
accordance with A 10.9, it shall extend to at least 0.6 m below
H or J whichever gives the greater depth.

Compartments loaded in combination

The following paragraphs describe the pattern of void behaviour which
shall be assumed when compartments are loaded in combination:

2.10 Without effective centreline divisions:

.1

Under the upper deck - as for the single deck arrangement described
in B 2.8.2 and B 2.9.1.

Under the second deck - the area of void available for transfer
from the low side, i.e. original void area less area .against the
hatch side girder, shall be assumed to transfer as follows:

one half to the upper deck hatchway and one quarter each to
the high side under the upper and second deck.

Under the third and lower decks = the void areas available for
transfer from the low side of each of these decks shall be assumed
to transfer in equal quantities to all the voids under the decks on
the high side and the void in the upper deck hatchway.
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2.11 With effective centreline divisions which extend into the upper deck
hatchway:

.1 At all deck levels abreast of the division the void areas available
for transfer from the low side shall be assumed to transfer to the
void under the low side half of the upper deck hatchway.

.2 At the deck level immediately below the bottom of the division the
void area available for transfer from the low side shall be assumed
to transfer as follows:

one half to the void under the low side half of the upper
deck hatchway and the remainder in equal quantities to the
voids under the decks on the high side.

.3 At deck levels lower than those described in B 2.11.1 or B 2.11.2,
the void area available for transfer from the low side of each of
those decks shall be assumed to transfer in equal quantities to the
voids in each of the two halves of the upper deck hatchway on each
side of the division and the voids under the decks on the high side.

2.12 With effective centreline divisions which do not extend into the upper
deck hatchway:

Since no horizontal transfer of voids may be assumed to take place
at the same deck level as the division, the void area available for
transfer from the low side at this level shall be assumed to tramsfer
above the division to voids on the high side in accordance with the
principles of B 2.10 and B 2.11.

3 ASSUMED VOLUMETRIC HEELING MOMENT OF A FILLED COMPARTMENT, UNTRIMMED

3.1 All the provision for "filled compartments, trimmed" set forth in B 2
shall also apply to '"filled compartments, untrimmed'" except as noted below.

3.2 1In "filled compartments, untrimmed" which are exempted from trimming
outside the periphery of the hatchway under the provisions of A 10.3.1:

.1 the resulting grain surface after shifting shall be assumed to be
at an angle of 25° to the horizontal. However, if in any section of
the compartment, forward, aft, or abreast of the hatchway the mean
transverse area of the void in that section is equal to or less than
the area which would obtain by application of B 1.1, then the angle
of grain surface after shifting in that section shall be assumed to
be 15° to the horizontal; and

.2 the void area at any transverse section of the compartment shall
be assumed to be the same both before and after the grain shift,
i.e., it shall be assumed that additional feeding does not occur
at the time of the grain shift.

3,3 1In “filled compartments, untrimmed" which are exempted from trimming in
the ends, forward and aft of the hatchway, under the provisions of A 10.3.2:

W/1574x/EWP
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.1 the resulting grain surface abreast of the hatchway after shifting
shall be assumed to be at an angle of 15° to the horizontal; and

+2  the resulting grain surface in the ends, forward and aft of the
hatchway after shifting shall be assumed to be at an angle of 25
to the horizontal.

4 ASSUMED VOLUMETRIC HEELING MOMENTS IN TRUNKS

After the assumed shift of grain the final void pattern shall be as
shown in figure B 4:

i
-~ 15T i T
- — - \ L e =
=42 - -
low side ~_] W*L\ high sid
si
see note T im— ¢ note ¢
M i
SRR L | I 5
1 excess void area 10 centreline 4 /
§ % mm e i oside —

Figure B 4

Note on figure B 4:

If the wing spaces in way of the trunk cannot be properly trimmed
in accordance with A 10, it shall be assumed that a 25° surface
shift takes place.

5 ASSUMED VOLUMETRIC HEELING MOMENT OF A PARTLY FILLED COMPARTMENT

5.1 When the free surface of the bulk grain has not been secured in
accordance with A 16, A 17 or A 18, it shall be assumed that the grain surface
after shifting shall be at 25° to the horizontal.

5.2 1In a partly filled compartment, a division, if fitted, shall extend

from one eighth of the maximum breadth of the compartment above the level
of the grain surface and to the same distance below the grain surface.
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5.3 In a compartment in which the longitudinal divisions are not
continuous between the transverse boundaries, the length over which any
such divisions are effective as devices to prevent full width shifts of
grain surfaces shall be taken to be the actual length of the portion of
the division under consideration less two sevenths of the greater of the
transverse distances between the division and its adjacent division or
ship's side. This correction does not apply in the lower compartments of
any combination loading in which the upper compartment is either a filled
compartment or a partly filled compartment.

6 OTHER ASSUMPTIONS

An Administration or a Contracting Government on behalf of an
Administration may authorize departure from the assumptions contained in
this Code in those cases where it considers this to be justified having
regard to the provisions for loading or the structural arrangements provided
the stability criteria in A 7 are met. Where such authorization is granted
under this regulation, particulars shall be included in the document of
authorization or grain loading data.

Hdeke
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Rules and Regulations for Bulk Grain Cargoes

Guidance for Preparing Documents for Approval Under 1969 Equivalent ta
Subchaprte-

By E H. Middletor! and 5. F. Sammist

Ow Orroeer 28, 1060, the Assembly of the Inter- & tpical example of > two mbles and the ealeulatio
sorermmental Maritime Consulmtive Ormanization (IMOO) sheet for aship am - zrain in bulk.
adopt=d mew regulations as an equivalsmt to Chaptsr VI— The table of acmal vdumetric heeling momsnts
Camiaze of Grain—dof the 1960 Safety of Life at Sea  comparmments arransed with various types of fitdir- an
(BOLAS) Cormrenition. The Assembly recommended thatthe in different combinations should be preparsd base o
CGovermmetts concarned accept the toml application of the Paris IT and I of Sched ule I of the Equivalent Reflatior
new grain regulatons as being eguivalert to and a toral enckeed in the creular. For comparments which it :
alternative to the provisions of the existing Chapter VI. The  intended that slack grain will be carried, mhic of VOG an
U. &. Coast Guard has adopted the eguivalent and has  capacity vs depth should be provide: When breadth varie
published the requitements wder MNavizaton amd Vessel with dspth, the volimetric mamer: fojjie 25-deg- srai
Inspection Circular Mo. 10-60. shifi; may also be influded in the; tables. -

Parazraph 4 of that cireular smted that demmils amd b
muidanece would be made available to assist naval architects The tmble of allowable heeling moments should b
in preparing the decument which demonstrates the ability prepared for each ship or class of ships, in anticipatio: ¢
of the ship to comply with the requirements. The any poesible grain stowage arrangsment. The method ¢
information is present=d in a format comprising & GM  devdoping such a table is shown in Annes IT.
caleulation in @njuneton with a table of allowale heeling Frim 1 loading zmin, the toral vdumetric moment; f
moments and one of acoual whmetric heding moments. the selected stowage arrangement are exractsd from tk
This format is desizned to provide the master with table by ship's personne and divided by the smwaze facke
approved datm with which, by simple compumtion not to emvert imo foot-tons. CompariEon with the masimm
exmeeding the work asked urnder present regulations, he and  allowable heding moment, for the loaded wessel
the authorities at the part of lading can be assured of displacement amd virtual VOG, will then indiest
compliance. A comparison of values chtained from each of complisnes. Should the actusl heeling moment exceed tk
the tables immediately sithar determines compliance with allowable heeling mament, ancther stowaZe ATTANSEMED
the criteria, o estmblishes to what e tent additional fittings must be selected having more shiffing boards o othe
or other securing devices Wl = necessary. Annex I conmmins  limiing features which will reduce heeling momen
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Annex 1l

Table of Allowable Grain Heeling Moments

Allowable heeling moments are based on the eriteria in
Regulation 4—Intact Stability Requirements—of the
1969 Equivalent to Subchapter M—Rules and Regula-
tions for Bulk Grain Cargoes.

The table is prepared for the ship’s expected range of
operating displacements and vertical centers of gravity
(VCG). The range of displacements is divided into
equal increments, which do not exceed Y4a of the maxi-
mum cargo deadweight, and the transverse KM values
from the hvdrostatic curves and (GZ values from the
cross curves are obtained for each displacement.

The statieal stability diagram at minimum Af
(KM — 1.0 it} is prepared for each displacement. The
total area of the diagram, up to the applicable limit as
prescribed in Regulation 4(a) (i), is calculated. If this
area is less than 14.1 ft-deg, a higher GM (lower VCG) is
required.

The heeling arm curve, as assumed in Schedule I
of the Equivalent, which intersects the statical stability
diagram at 12-deg, is superimposed on that diagram.
The area of that part of the stability diagram which lies
between the heeling arm curve and the line GZ = 0
is caleulated. This value is subtracted from the total
area of the diagram. If the remainder is not less than
14.1 fi-deg, all criteria are satisfied. If the remainder is
less than 14.1 ft-deg, a new heeling arm curve which
infersects the stability diagram at some angle less than
12-deg is construeted that will satisfy the dynamical
stability requirement. (This might only oceur at full-
load displacement and maximum VCG.) The equations
and analyses which follow provide a method for preparing
the Table of Allowable Grain Heeling Moments.

1. The ares of the statical stability diagram is cal-
culated by any of the various integration formulas, using
an ordinate spacing of not more than 3 deg, or graphically
by planimeter. The heeling arm curve is prepared ac-
eording to the assumptions of paragraph (b) and Fig. 1
in Schedule I, Part I of the 1960 Equivalent. Except
where it is considered necessary to take account of the
reduction in VCG due to underdeck voids, the area of the
statical stability diagram between the heeling arm curve
and the line GZ = 0 is caleulated by the equation®:

GZ
6 = 2(1——,'*:_5 ¢ = 6] (1)

= kn)bn

where
(Z, = the righting arm at &,
8, = angle, deg, at which heeling arm curve inter-

sects righting arm curve, but not more than
12

' Bee Enclosure 1.

fn = applicable maximum heel angle, deg, as pre-
seribed in Regulation 4{a) (ii)
ky = 0.005 6, and k, = 0.005 8,

For i, = 40 deg and 6, = 12 deg:

= G4
T 1.88
The area obtained by eguation (1} is subtracted from the
area of the statical stability diagram and the result com-
pared to the dynamical stability criteria.

2, For each displacement the aliowable hesling mo-
ment at maximum VCG (minimum GA7) is caleulated by
the eguation:

[1.8(40) — 12] = 3191 GZ, ft-deg (la)

€

G2y

M o= A —
HM = & 7% )

where A = the displacement.
For ¢ = 12 deg:

GZ12 dee
1Y el A g
HM = A 0.0 (2a}

3. As the VCG is decreased the area of the statical
stability curve will increase. The change in area (dy-
namieal stability) can be calculated by the equation?:

Fe = dVCG(l — cos 8,)57.3 (3)
For a decrease in VCG of 0.25 ft and 8 = 40 deg:
be = 0.25(1 — cos 40 deg)57.3 = 3.35 ft-deg (3a)

4. A decrease in VCG increases the area of the
statieal stability diagram between the heeling arm curve
and the line GZ = 0 as given by the equation:

6 Zin
bey = 2(1 by kn) [(2
§VCG sin 8,

2(1 — k)

= km)am = HL] (4}

[(2 == km)em T am]

For a decrease in VOG of 0.25 {4, 8, = 40 deg and 8, =
12 deg:

0.25 (sin 40 deg)

004 = 1.66 ft-deg

(4e)

ey =

5. Since the value obtained from equation (3a) is
greater than that from eguation (4a), the residual dy-
namical stability, at given values of f, 6, and VCG, will
increase as VOG is decreased. The heel angle, there-
fore, is the governing criterion once the other two criteria
are met. Based on this, to complete the table, the
changes in heeling moment per change in VCG, as given
by eguation (5), are added to the allowable heeling
moments at maximum VCG:

4 See Enclosure 2.
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= the heeling are act 0°

5 = the angle, in degrees, at which the heeling arm
gurve intersects the righcing arm curve

& = the applicable maxinum heel angle, fn degrees, as
prescribed in Regulation 4fal{ii)

Fig. 1

GEM = A §VCG sin 6,
1 —k,

“or 2 decrease in VCG of 0.25 ft and 8, = 12 deg:

0.25 sin 12 deg

iHM = A 0.9

= 0.05534 (5a)
5. Enclosure 3 gives sample caleulations.

i-zlosure 1 to Annex |l

izumed Groin Heeling Arm Curves

The 1968 Equivalent to Subchapter 3I—Rules and
=sgulations for Bulk Grain Cargoes—sets forth the
—anner of aceounting for heeling moments due to the
:zift of grain, In Part I of Schedule I, paragraph (b)
:ad Fig. 1 give the assumptions to be used in preparing
w2 heeling arm curve.

To determine compliance with the residual dynamieal
aability (14.1 ft-deg) it is necessary to calculate the
ea of that part of the statical stability which lies be-
wween the heeling arm curve and the line GZ = 0,
ndieated by shading in Fig. 1. The area of the shaded
corélon is equal to the area between the heeling arm
:urve and the line GZ = 0, from 0 to ., minus the area
setween the heeling arm curve and the righting arm
surve from 0 to 8. In caleulating the area, the righting
.rm curve between 0 and 8, can be approximated by a
ttraight line. In most cases the ealeulated aren will be
dightly larger than the actual area but this will result
A1 a conservative assessment of the residual dynamieal
stability.

The hesaling arm curve is given as a straight line sloping
‘rom its value at upright to %y of that value at 40-deg
nesl, An intermediate value at any angle § is given by
the equation:

he = (1 = Kk}

vhere & = 0.005 6.
The righting arm is equal to the heeling arm at 8,

(1)

N,
2]
- 3
e
=

=
P

|
! 4
L2

i b =
Fig. 2
. Gz =T = 5%
GZy
ho =
y (1 = k)

The loss of dynamical stability due to the shift of grain
iy given by the equation:
k) ho Mg
- 15," ~ 50

Mo (1 =
o = 5] <

-

(2 = kn)bn — 8]

L=

GZy ..

- .

ki —

where
ky = 0.005 8, and &y = 0.005 8,

Enclosure 2 to Annex Il

Relotionship Between GM and Dynamical Stability (¢)
The righting arm ((7Z) for a given angle 8 is obtained
by the equation:

GZ =GN sin 8+ M.S (1)

whera 1,8 is the residunry stability lever (the stability
lever which remains when the metncentric height Is
reduced to zero).

The residuary stability curve is determined, for a given
displacement, from the cross curves of stability. Where
eross ourves are not available, values of M5 can be
approximated by the method of Professor Prohaska,®
hig':.i’. ) e e

The dynamical stability arm I radian measure at a
given angle of inelination is the area under the righting
arm (GZ) curve up to that angle and may be caleulated

by integrating equation (1).

& G, W, Proheska, “Results of some Eﬁ'atelanic Stability Calcu-
lations,” Tranenstions, The Institute of Engineers and Shipbuilders
in Seolland.
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Fig. 3

- "
£ = GZds = J GM sin gds 4+ A oS
Ja 5 Ja

€ — Egp T Cares (2)
For any given GM:
{vh cH
foyr = 7 GM sin 8d8 = GM f sin fld
® 8
"
= GM (—cos8)| = GM (cos 6, — cos i)
L
Substituting in (2):
¢ = GM (cos 6, — cos &) + eyy5 3)

b — 6 By == 8,

€155 Can be determined by integrating the curve of
residuary stability using any of the various formulas, or
graphically by planimeter, Fig. 3.

Station spacing = 5 deg

When & = 0
e = GM (1 — cos ;) + ey (4
0 = fa 0— 8
and
£ — Enresg
GM = T—oosi. m (4a)
At a given displacement and 8::
g = Gﬂfgl:l — cos f) + Eages
g = GMi(l — eos 8:) + eps
o — g = (GM. — GM}) (1 — cos &)
be = SGM{1 — cos ) = SVCG(l — cos &)  (3)
and
GM = e = §VCG (52)

(1 — cos &)

The results of these equations are in radian
Multiply by 57.3 to convert to degree measure.

Norte:
measure,

Enclosure 3 te Annex Il

Example Calculafions
At 14,245 tons, KM = 2420 ft. For GM = 1.0 ft
(Virtual VCG = 23.20 ft), 8m = 37 deg. ¢ = area of
statical stability diagram to 37 deg.

By Simpson's rule:

8, G2 SM Prod.
] 0 1 0
5 .09 4 0.36
10 .22 2 0.44
13 0.41 ’ 4 1.64
20 0. 64 2 1.28
25 0.89 4 3.56
a0 1.07 1 1.07
5/3 X 8.35 = 15,9166 ft-deg
Station spacing = 3% deg
30 1.07 1 1.07
334 1.13 4 4 52
37 1.14 1 1.14
3.5/3 X 6.73 = T7.8316 ft-deg
21.7682 ft-deg
GZ at 12 deg = 0.20 ft

From equation (1):
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_0.29
BT rest

Residual dynamical stability
GZ at 11 deg = 0.23 [t

0.25
1.80!

{(2 — 0.185)37 — 11] =

(2 — 0.183)37 — 12] = §.5079 ft-deg

13.2604 ft-deg <14.1 NG

21.7882
7.4279

14.3403 fi-deg >14.1 OK

All three eriteria are satisfied; the ALLOWABLE HEELING AOMENT is:

From equation (2), HW =

14,245 X 0.25
0.945

At 14,245 tons, for GM = 1.20 ft (Virtual VCG = 23.00

i), 6. = 40 deg,

The area of the statical stability diagram to 40 deg:

#, deg

0

3
10
13
20
25
20
35
40

GZ at 12 deg = 0.33 it

GZ

0
0.11
0.235
0. 4G
0.71
0.457
1.17
1.24
1,26

-—-mmq-m.-s-lo.p.._-;_rf_?

ry
=g
]

e ol L B B e W
LD e CF 00 e 00 O
= S SO Y i

= 3768 35, say: 3700 ft-tons

5/3 X 16.64 = 27.7333 ft-deg

From equation {la): e = 31.91 X 0.33 = 10.5303 ft-deg

The ALLOWABLE HEELING MOMENT is:

From equation (2a): Hil =

14,245 x 0.33
0.04

Residual dynamical stability = 17.2030 ft-deg >14.1 OK

= 5000.9, say: 5001 ft-tons

At this displacement, for every 0.25-ft DECREASE in Virtual VCG add:

From equation (3a): HA = 0.0553 x 14,245 = 788 fi-tons

At 14,000 tons, KM
The process is repeated.

GA = 1.0t (Virtwal VCG = 23.15 ft), 8, = 40 deg

Area of the statical stability diagram =
GZ at 12 deg = 0.27.
Residual dynamic stability =

31.91 X 0.27 =

14000 X 0.27

ALLOWABLE HEELING MOMENT = =—————— =

For virtual VCG = 23.00 ft, sVCG = 0.15 ft.

From equation (3);

0.94

0.15 sin 12 deg (14000}

0.04

25,6000 ft-deg
8.6157 ftedeg

16.9843 ft-deg >14.1 OK

4021 ft-tons

For allowable heeling moment, add:

465 ft-tons

For every 0.25 DECREASE in Virtual VCG, add: 0.0553 X 14,000 = 774 ft-tons

The process is repeated for other displacements.
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ITAPAPTHMA A

SIDE-ROLLING HATCH COVERS
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MACGREGOR

MacRack

A new type of all-electric opening and
closing system for side-rolling hatch covers
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MacRack

A new economical, competitive and environmentally-friendly electric-drive system that
combines drive and lift operations for side-rolling hatch covers. Cargotec's latest electric-
drive solution for MacGregor side-rolling hatch covers, MacRack, employs a combined

rack-and-pinion drive and lifter system.

When opening hatch covers the
lifting force needed is achieved by
the MacRack lever mechanism. The
mechanism converts the rotation
(torque) into a vertical movement. When
closing, the mechanism lowers the
covers and pushes them together to
achieve the correct amount of rubber
compression and tightness, therefore
making separate hatch cover lifters
obsolete.

Panels are kept in the closed position
by an automatic lock (with manual
release). For intermediate stops, the
panels are held by the built-in brake on
the motors. There are auto-cleats, which
are activated by the opening/closing
movement.

Because MacRack makes separate hatch
cover lifters obsolete, maintenance

work for the shipowner is reduced, and
the shipyard's installation work is also
simpler as fewer components need

to be installed on the coaming. Each
actuator is installed on the hatch side
only and the drive unit is well protected
from cargo spills during loading and
discharging.

This new system incorporates a number

of mechanical as well as electrical

innovations:

 the drive and lifting systems are
combined

* automatic cleating (as in Roll-up-Roll)
is foreseen

( mproves the efficiency of cargo flows by offering solutions for the 4

and unlo f land and at sea - whe [t 5 0n the mov >¢’s main daughter
brands for cargo handling Hiab, Kalmar and MacGregor are global market leaders in their fields.
Published by Cargotec Corporaticn. Copyright © Cargotec November 2009. Al rights reserved. No
part of this publication may be reproduced, stored, photocapied, recorded or transmitted without
permission of the copyright owner

initial lifting is practically straight up
enabling the use of one standard seal
all around the hatch cover panel

the motor and its mounting are
disconnected from the panel when
the hatch covers are closed at sea,
allowing free relative movements
between ship’s hull and hatch covers
« the modular configuration means that
installation and repairs can be done
independently and replacements are
easy

automatic locking when closed, but
with a manual release

for shipyards, the standard interface
provides benefits as it speeds up the
ship design process.

We can provide tomorrow's standard
today.

Electric drives bring important
advantages compared with
hydraulic drives

For the shipowner:

« fast, easy and reliable to operate and

to monitor

no pollution from hydraulic oil

= maintenance friendly with simplified

inspections

operation position is not limited

cost savings during ship’s lifetime

° energy saving as no continuous
machinery running is required

= 1o cold climate sensitivity

For the shipyard:

= cost savings due to reduced work

= installation friendly (plug and play)

= no pump and hydraulic pipes to fit,
no system to flush

= no hydraulic control stand installation
required

[%4CRRGOTEC

Cargotec Finland Oy
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FI-20780 Kaarina, Finland
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