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O ABSTRACT 0O

This research aims to investigate the impact of oil tankers' subdivision on damage stability
in potential damage scenarios, utilizing the MAXSURF software. The calibration was
performed by comparing the mathematical solution outputs with those obtained from the
MAXSURF software. Such a calibration was conducted considering the stability of a
damaged box-shaped ship using Rhinoceros. The stability of the oil tanker under damaged
conditions is then studied. The ship's hull was designed using Rhinoceros software, and the
tank configurations were defined to create two distinct design models.

Subsequently, stability analyses were conducted using MAXSURF, considering various
assumed damage scenarios. Finally, the results are discussed and the subdivision is
evaluated based on the safety levels it achieves when damage occurs.This evaluation was
primarily based on hydrostatic calculations and the characteristic values derived from the
righting lever curves (GZ).
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Heel Gz, Gz, (2G1-2zG2)*100
[°] MaxSurf | Programing %
-10 -0.282 -0.267054 -1%
0 0 0 0%
10 0.282 0.267054 1%
20 0.533 0.504751 3%
30 0.637 0.603239 3%
40 0.675 0.639225 4%
50 0.68 0.64396 4%
60 0.677 0.641119 4%
70 0.655 0.620285 3%
80 0.591 0.559677 3%
90 0.5 0.4735 3%
100 0.394 0.373118 2%
110 0.285 0.269895 2%
120 0.189 0.178983 1%
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[m] [m] [m] [m]
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DA Js¥) g 3salll (14) Jeaal DB il gigall (13) Jeil

(ORI 23m Jghay e @liBa 105 (A 119 Jlea) @UlA 2aa DA z3saill iy o
LOANASM Jghay Ages SUBA 55 (ha 84 Ja) GlibA 232 DB z3saill aliay o

s LY Ay

s apaaill 7o (pe 38 Camy ccabaad) ddpy Jd5 aad) 8 Intact stability asdal) Y1
el iy o el (he badinall LGN TMO U (e dumg el dpaperaill pulaall inas Yoo ()
Y Ala Gen 4iuydy agiis ¢ apeall) o Giailly Criteria list DA e Y1 1 MAXSURF
099 uhll Y Ay Galdll IMO A.749 (18) 2 &) e alaieYL iy intact stability  oawdall
teh Lo bre 0t LEaYl ehalyy (b

k) QY Al B Al jugd) cililuall il (3) Jaall

Item Unit Value
Draft Amidships m 17.142
Displacement tonne 258453
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Heel deg deg 0
Draft at FP m 15.479
Draft at AP m 18.805
Draft at LCF m 17.072
Trim (+ve by stern) m 3.325
WL Length m 312.65
Beam max extents on WL m 60
Wetted Area m? 24186.73
Waterplane Area m? 16330.68
Prismatic coefficient. (Cp) - 0.771
Block coeff. (Cb) - 0.72
Max Sectional area coefficient. (Cm) - 0.995
Waterplane area coefficient. (Cwp) - 0.871
LCB from zero pt. (+ve fwd) m 164.658
LCF from zero pt. (+ve fwd) m 161.752
KB m 8.885
KG fluid m 16.502
BMt m 17.421
BML m 415.982
GMt corrected m 9.803
GML m 408.364
KMt m 26.305
KML m 424.843
Immersion (TPc) tonne/cm 167.389
MTc tonne.m 3399.712
RM at 1deg = GMt.Disp.sin(1) tonne.m 44219.29
Max deck inclination deg deg 0.6137
Trim angle (+ve by stern) deg deg 0.6137
L , . s Margin
Item Criteria Units Required Actual / [%]
FAIL
A Area 0° - 30° m.rad >3.150 82.4921 | PASS | 2517.7
B Area 0° - 40° m.rad >5.156 142.0135 | PASS | 2654.01
C Area 30° - 40° m.rad >1.719 59.5213 | PASS | 3362.76
p | MaxGzatsOor m >0.200 6.07 |PASS | 2035
greater
g | Andle Ogngax'm“m m.rad > 25.000 382 | PASS | 5273
F Initial GMt m >0 9.803 | PASS | 6435.33
bl Y Alay IMO culthaia 38 ilidl) §yslaa (4) Jsaad)
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Stability
[ Nevd
B 3.1.2.4: Initial GMt GM at 0.0 deg = 9.803 m
S B Max GZ = 6.07 m at 38.2 deg.
~—
~_
p N
B e ™~
S

bl ) At (3 gall Gz (ada (15) JSad)

2 splae I laillyy Ak s jael) lluall dady 3 (3) Jsaall b A sall 48L) illl S (pa
((15) sl Pla e sasally @il Gz Jnie s (4) Jsaad) e 33)l5lly Lslladll IMO ke (385
cand Aalisall 330m0 Lo (mpit ulead) 038 (o) Cum L ulaal) 038 wres (a3 g Usind z3salll ol Bl
W) die GZ may o) Jaxin¥) aje gLl sasme dady (e e De Us) Jase pan G2 Snie
3 dad ) ALYl Jlaeiul) aje & hAl Aoadac Y daall 48 gal) g3l Ba0ms dad iyl LS cBaaae Pl
(4) Jsad) PA (e daimge aill 038 gens Initial GMt V1 jsslbidl) ¢ 1y Laaf

:Damage stability cdadl Qs A 551 Aaly

Aiull 5)8 sae Apeas Y ol S Aa )y Al Andudl CulS 13 L Al o ale S8 L 3sapal) dagill o
o2 LAugynall bl Geos ey Jsh Aidall aaa o culid 0S8 aan s Gl Al e
G Aaatid) @il Gl cle Sy Aigud) 4l (a3 Cadaal) (ae 2085 Aadine EDUA < jial Ll
sae o il 13 adiey dua et el o320 il ST cAaliad) caull g 1Y Leudt o cllual)
Glasplisn Jars U s cdaall s o () ALYl il s Aidal) aaag didal) g e dalse
sl paad g abll Gagls L Clagliadl 238 e Ll Gglhaally A el gl dldiaall bl
S gl e Aldadll Claall GV pea b Gasdll DA e @l daw Cua pyglad SKY1 (il
A8 peally saaaal) llliiall ae calaad) b syl apen (38155 o gy Damage extent cabael) (s2e gy
bl i) N cllaall sl 85 o013 Al Al dadiid) JE e sadiaal) ClEEY) (ea
Oana 3l el Caas My L Caiatl) Cilin JE e o alall Alale JE e Aidull (i) wisd cslladll
oayitdl el el Glialsll MARPOL78 4l Gl e Jasdlly MEPC .117(52) )il
Dbl 138 G ays LS layS L [31] didad) ey 38 51
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Longitudinal damage extent = % (L% ) Or 14.5 meter , Whichever is less
il e B o) dus (b WS laall pmall (gl s gy

Transverse damage extent = (%) Or 11.5 meters. Whichever is less
Al K Geall 4l e 3355 agn 4l Qals Calanll (g gaall (520l dilly Ll
: Damage Cases quasll <N
JSEl A (e s i lgigin (Ko il calaall cVla and b AdliaY) Lngiall e dlaeY) g
DA 3l ) Gl dlaaall cileladll (e el sl (16)

L356M LA )
18467 BT 55T a0
10436 14567 U578 456789 STR0
34 e W57 4578 %78 £78810
134 e W56 4567 578 o8 78310
13 3 5 455 587 % ™ 10

1 8 H 5 % B i 8
DA 7 saill dudlly dlaiaall qubaal) el (16) JS&d)

12345
1234 2345
123 234 345
1 2 3 4 5

DB 73 gaill Lty Adaiaal) qubaall < (17) J&

Caall OVl Jid i 3 g el 330 o e <Vl J¥1 Cacal) an Basasall eV Jiss
Glelaill e o) L gl lagma eVl oda 3yshad 3 syglaie cilelad (ile cls 358 Lo )
oty chall 3as)y Alls mpa gy G0 Ua (Sl ulaall Aldinall AV aen dulyy L laally A padial)
IS palal) Suleall Jean I A8l Cpndsail cp lloall Djlie oy Joan il S . S [2345]
MEPC .117(52) Al e 3308l MARPOL julee e slaie¥) i WS .zl Gz Jiaiey zdsel
-MAXURF gzl & Criteria List 4l aa 2007 ale Jiaas

[2,3,4,5] bl Ala °
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[2345] o, caal) Ala 3 DA , DB cuadpaill Akl jagl (ailadll AEa (5) Jgaad

. Value
Item Unit
DA DB
Draft Amidships m 18.711 20.581
Displacement tonne 218346 233384
Heel deg deg 9.9 19.5
Draft at FP m 15.599 18.493
Draft at AP m 21.823 22.669
Draft at LCF m 18.52 20.481
Trim (+ve by stern) m 6.224 4.176
WL Length m 315.832 320.361
Beam max extents on WL m 60.909 63.644
Wetted Area m? 25541.66 | 27309.49
Waterplane Area m? 14844.95 | 13907.98
Prismatic coefficient. (Cp) - 0.621 0.53
Block coeff. (Cb) - 0.498 0.359
Max Sectional area coefficient. (Cm) - 0.807 0.738
Waterplane area coefficient. (Cwp) - 0.772 0.682
LCB from zero pt. (+ve fwd) m 169.889 167.495
LCF from zero pt. (+ve fwd) m 164.71 162.663
KB m 9.841 11.013
KG fluid m 16.337 15.788
BMt m 15.903 14.357
BML m 482.087 527.452
GMt corrected m 9.308 9.289
GML m 475.492 522.384
KMt m 25.504 24.547
KML m 484.645 508.225
Immersion (TPc) tonne/cm 152.161 142.557
MTc tonne.m 3574.589 | 3674.065
RM at 1deg = GMt.Disp.sin(1) tonne.m 37912.89 | 35396.87
Max deck inclination deg deg 9.9725 19.4956
Trim angle (+ve by stern) deg deg 1.1486 0.7706
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b colenys Galaal) Al 350 QLY e Jaill e S e Uadll il 0
DA zi5aill [2,3,4,5] a8 bl Dlla 8 MARPOL cibllaia (385 ziliill 3laa (6) Jgaad)
ltem Value | Units | Actual | PASS/FAIL | Margin
[%0]
28.3.1 Ratio of equi angle 0
at final waterline (no DF) 100 % 501 Pass 49.9
28.3.2 Equi heel <= 25 or 0
<= 30 if no DE immersion 100 % 39.76 Pass 60.24
28.3.3 Re|3|dual righting 0.1 m 1737 Pass 1637
ever
28.3.3 Area under GZ 1.0027 | m.deg | 85127 Pass 748.98
curve
o - cnfs Stability
/ T [ Nevd

I DF Sthd = 19.8 deg.
B Max GZ =4.028 m at 42.7 deg.

GZm
.

30

[2,3,4,5] ad qubaadl s 2 DA T alll 33sall Gz Aaia (18) Jedll

60

9% 100

DA gisaill [2,3,4,5] ad cubaad) Aa (19) Jsi

journal.tishreen.edu.sy

Print ISSN: 2079-3081 , Online ISSN:2663-4279

515



Tishreen University Journal. Eng. Sciences Series € 2024 (4) 2asll (46) alaall Zavigl) aglall . 050 daals dlas

DB zisaill [2,3,4,5] ab; il Als .8 MARPOL cilllsia (335 ilil) Sylaa (7) Jsiad

Item Value | Units | Actual |PASS/FAIL M["’c‘,;)g]'”
28.3.1 Ratio of equi angle at 0
final waterline (no DF) 100 % FAIL
28.3.2 Equi heel <= 25 or 0
<= 30 if no DE immersion 100 %o 77.62 Pass 22.38
28.3.3 Re|3|dual righting 0.1 m 2317 Pass 9917
ever
28.3.3 Area under GZ curve | 1.0027 | m.deg 25.6048 Pass 2453.58
o Stability
- Neyd
B Vax GZ = 2.655 m at 50 deg.
/ .
/
%
-4 /

Heel to Starboard deg,

[2,3,4,5] ad ibaadl A 2 DB zsalll 35l Gz (Aaia (20) Jsid)

DB zisaill [2,3,4,5] b cedeadl Al (21) Jsi)
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