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WL 1 2 3 4 5 6 7
Section

0| 0.00000| 0.00000| 0.00000| 0.00000 0.0600 | 0.25985| 0.42000
1| 0.00937| 0.06995| 0.08571| 0.11785 0.3075| 0.52900 | 0.60623
2| 0.04368| 0.18956| 0.23539| 0.32301 0.5363 | 0.70777 | 0.83392
3| 0.11346| 0.32641| 0.41355| 0.54217 0.7259 | 0.84409 | 0.92008
41 0.20723| 0.47752| 0.59302| 0.73063 0.8569 | 0.93262 | 0.98408
5| 031356 | 0.63511| 0.75655| 0.86216| 0.93739| 0.97692| 0.99254
6| 042144 | 0.77447| 0.88332| 0.94493| 0.97677 | 0.98985| 1.00000
7| 051928 | 0.88285| 0.96493| 0.98762| 0.99339| 0.99785| 1.00000
8| 059647 | 0.94691| 0.99254| 1.00000| 1.00000| 1.00000 | 1.00000
9| 0.65449| 0.98147| 1.00000| 1.00000| 1.00000| 1.00000 | 1.00000
10| 0.67688 | 0.99162| 1.00000| 1.00000| 1.00000| 1.00000 | 1.00000
11| 0.64009| 0.97401| 0.99377| 0.99873| 0.99878 | 1.00000| 1.00000
12| 056494 | 092994 | 097163 | 097629 | 0.97825| 0.98156 | 0.98287
13| 045202 | 0.84949| 0.90690 | 0.91883| 0.92612| 0.93775| 0.94897
14| 0.31884| 0.73326| 0.80639 | 0.83430| 0.84391| 0.86391| 0.89381
15| 0.18894| 0.59078| 0.66612| 0.69679| 0.72341| 0.75334| 0.80958
16| 0.09348 | 0.43761| 0.50834 | 0.54003| 0.56638| 0.61269| 0.68461
17| 0.03803| 0.29659| 0.35082| 0.37185| 0.39622| 0.43857| 0.53351
18| 0.01447| 0.17940| 0.20729 | 0.21664| 0.23267 | 0.27235| 0.36370
19| 0.00835| 0.08340| 0.08978 | 0.09346| 0.10346| 0.13381| 0.19851
20| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 0.01900| 0.04100
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Station L ocations

Offset Half-Breadths(mm)

Sta| Loc.(mm)
A4l A41000
A40| A40000
A39| A39000
A38| A38000
A37| A37000
A36| A36000
A32| A32000
A28| A28000
A24| A24000
A20| A20000
Al16| A16000
Al2 A12000

A8 A8000

A4 A4000

0 0
F4 F4000

F8 F8000
F12 F12000
F16 F16000
F20 F20000
F24 F24000
F28 F28000
F32 F32000
F33 F33000
F34 F34000
F35 F35000
F36 F36000
F37 F37000
F38 F38000
F39 F39000
F40 F40000
F41 F41000

WL| WL| WL| WL
Sta| WL5 4 3 2 1 WL 0
A4l 377 0 0 0 0 0
A40 675| 195 0 0 0 0
A39 1089| 520 111 0 0 0
A38 1542| 886| 415 83 0 0
A37 1989 | 1270| 762| 351 45 0
A36 2433| 1660 | 1098 | 629| 278 0
A32 4084 | 3230 | 2450 | 1814 | 1219 628
A28 5290 | 4571 | 3814 | 3063 | 2314 1476
A24 6004 | 5512 | 4937 | 4259 | 3481 2397
A20 6434 | 6133 | 5761 | 5221 | 4573 3439
Al6 6628 | 6458 | 6223 | 5887 | 5433 4726
Al2 S705| 6595 | 6444 | 6206 | 5851 5326
A8 6724 | 6623 | 6482 | 6260 | 5925 5394
A4 6744 | 6650 | 6521 | 6316 6001 5462
0 6763 | 6678 | 6560 | 6374 | 6078 5531
F4 6782 | 6706 | 6600| 6435| 6157 5601
F8 6801 | 6735| 6641 | 6498 | 6234 5669
F12 6821 | 6763 | 6683 | 6562 | 6313 5738
F16 6807 | 6730 | 6624 | 6454 | 6069 5292
F20 6765| 6617 | 6430 | 6077 | 5326 4338
F24 6656 | 6428 | 6093 | 5387 | 4272 3145
F28 6478 | 6118 | 5470 | 4254 | 2932 1898
F32 6115| 5556 | 4379 | 2747 | 1276 699
F33 6015 | 5358 | 4034 | 2302 | 884 414
F34 5839 | 5110| 3654| 1778| 439 118
F35 5631 | 4811 | 3242 | 1139 0 0
F36 5416 | 4490 | 2809 | 447 0 0
F37 5180 | 4144 | 2337 0 0 0
F38 4914 | 3769 | 1803 0 0 0
F39 4609 | 3360| 1181 0 0 0
F40 4256 | 2917 | 414 0 0 0
F4l 3930 | 2470 0 0 0 0
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Station
L ocations
Sta| Loc.(mm)
A40 A40000
A35 A35000
A30 A30000
A20 A20000
A10 A10000
0 0
F10 F10000
F20 F20000
F30 F30000
F35 F35000
F40 F40000

Waterline
Buttock L ocations
L ocations WL | Loc.(mm)
Butt| Loc.(mm) WL 0 0
Butt 1 0 WL 1 U1000
Butt 2 P1700 WL 2 U2000
Butt 3 P3400 WL 3 U3000
Butt 4 P5100 WL 4 u4000
Butt 5 P6800 WL 5 U5000
WL 6 U6000
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Offset Half-Breadths(m)
Number | Location| WLO| WL1| WL2| WL3| WL4| WL5| WL6
0 A40 0 0 0 0 0| 0197| 068
0.5 A35 0 0.113| 0.481 0911| 1.428| 2075| 2.878
1 A30 0 1.021| 1.755 2443| 3471 3959| 475
2 A20 0 3438| 4569 5219| b576| 6.131| 6.634
3 A10 0 5.357| 5.885 6.225| 6.453| 6.603| 6.715
4 0 0 5524 | 6.072 6.37| 6.553| 6.673| 6.763
5 F10 0 5.696| 6.268 6528 | 6.658| 6.746| 6.811
6 F20 0 4332| 5328 6.073| 6.423| 6617| 6.765
7 F30 0 1.333| 2179 3559 | 4.982| 5879| 6.324
75 F35 0 0 0 1.139| 3.239| 4.804| 5625
8 F40 0 0 0 0| 0416| 2919| 4251
Offset Heights(m)
Number | Location Butt 1 Butt 2 Butt 3 Butt 4 Butt 5
0 A40 4.708 7.471 0 0 0
0.5 A35 0.691 4.469 6.605 0 0
1 A30 0.026 1.922 4,292 6.445 0
2 A20 0.011 0.257 0.98 2.801 0
3 A10 0.009 0.079 0.316 0.764 0
4 0 0.007 0.042 0.209 0.628 0
5 F10 0.004 0.01 0.108 0.491 6.904
6 F20 0.003 0.03 0.466 1.764 0
7 F30 7.25 1.509 2.894 4.097 0
7.5 F35 2.115 3.237 4.09 5.261 0
8 F40 3.895 4.411 5.285 0 0
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2
ol sl L
WATERLINE1 AREA
&.E.A OJM U“bjﬁ V.:J OW ch.d @U
0 0 0.5 0
0.5 0.113 2 0.226
1 1.021 15 1.5315
2 3.438 4 13.752
3 5.357 2 10.714
4 5.524 4 22.096
5 5.696 2 11.392
6 4,332 4 17.328
7 1.333 1 1.333
| sum= | 783725 |

760 ablis oy Cmlons: @, = ZX;xhxsum: 2><;><10><78.37=522.48 m’
13 3 o oMl 45353 056 5l S0 0 xblia sl L 7,75 tblis 1y Lo

75 5 Teblis o cmlos: @, = %(y7 +Y,5)= 2(1.333+ 0)3.33 m?

A =a +a, =52248+3.33=525.81 m’
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thbe sl | 2 e O gt b b
0 0 1x0.5=0.5 05 0
05 0.481 4x0.5=2 2 0.962
1 1.755 1x0.5=0.5 1 15 2.6325
2 4.569 3 3 13.707
3 5.885 3 3 17.655
4 6.072 2 2 12.144
5 6.268 3 3 18.804
6 5.328 3 3 15.984
7 2.179 1 1 2.179
75 0
| sum= 84.0675
3 3 ,
a, = 2><§>< hxsum = 2><§>< 10x84.067 = 630.5 m
a, =3.33 m?
A, =a,+a, =633.83 m’
WL3AREA
é‘a“ °)L‘"" Upf V‘!'; bJ el C)J rasd bJ u'lLC"' C)W ck"‘ G\S
0 0 1x0.5=0.5 0.5 0
0.5 0.911 4x0.5=2 2 1.822
1 2443 1x0.5=0.5 1 15 3.6645
2 5.219 3 4 20.876
3 6.225 3 2 12.45
4 6.37 2 4 25.48
5 6.528 3 2 13.056
6 6.073 3 4 24.292
7 3.559 1 1x0.5=0.5 15 5.3385
7.5 1.139 4x0.5=2 2 2.278
8 0 1x0.5=0.5 0.5 0
| SUM= 109.257

A; = ZX%X hxsum = ZX%X 10x 109.257 =728.38 m*
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st | o | g | g | Gpare | o o | gl | ol
0 0 1x0.5=0.5 0
0.5 0.911 4x0.5=2 1.822
1 2443 1x0.5=0.5 1 1.2215 2.443
2 5.219 3 15.657
3 6.225 3 18.675
4 6.37 2 12.74
5 6.528 3 19.584
6 6.073 3 18.219
7 3.559 1 1x0.5=0.5 3.559 1.7795
75 1.139 4x0.5=2 2.278
8 0 1x0.5=0.5 0
SUM= 3.0435 90.877 4.0575

a, = 2><:—13><hl><suml = 2><:—13><5><3.04:10.03 m?
a, = 2><g><hl><sum2 = 2><g><10><90.877 =681.57 m’

a, = 2><%><hl><sums = 2><§><5><4.057=15.21 m?

A, =a +a,+a, =706.81 m
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VOLUME1
hand O = b
Ao 0 5 0
Ay 525.81 8 4206.48
A, 633.83 -1 -633.83
SUM= 3572.65

V,= ixdxsum = i>< 1x3572.65 = 297.72 m®
12 12
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VOLUME?2
Ao 0 1 0
AL 525.81 4 2103.24
Az 633.83 1 633.83
SUM= 2737.07
1 3
V, ==xdxsum= §><1>< 2737.07 =91236 m
VOLUMES
Sl QW e @\S
Ao 0 1 0
A 525.81 3 1577.43
Az 633.83 3 1901.49
Az 706.81 1 706.81
SUM= 4185.73

3

V, :—><d><sum:§><

8

Syl 5 e

3

1x 4185.73=1569.65 m°
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moments(lyy) of waterline6
gate led | 2,8 08 | Opmer | e b b | del ok mb | g3k | e Ol mb
0 0.68 0.5 0.34 0 0 0 0
0.5 2.878 2 5.756 0.5 2.878 0.5 1.439
1 4.75 15 7.125 1 7.125 1 7.125
2 6.634 4 26.536 2 53.072 2 106.144
3 6.715 2 13.43 3 40.29 3 120.87
4 6.763 4 27.052 4 108.208 4 432.832
5 6.811 2 13.622 5 68.11 5 340.55
6 6.765 4 27.06 6 162.36 6 974.16
7 6.324 15 9.486 7 66.402 7 464.814
7.5 5.625 2 11.25 7.5 84.375 75 632.8125
8 4.251 0.5 2.1255 8 17.004 8 136.032
h= 80 =10 m
8

Colos = ZX%X hx sum, = 2><%><10><143.78: 958.53 m?

& S syl mla S 0 = X=hX

sum, _ 10x 609.82
Sum,

143.78

=42.41 m

4__,.:4[.3 Jj_mff)‘ DJ_.;)K u_..aJ&)jm dj}(lyy)‘;ﬁjff fjb QLM WL>:A Ls‘f

| o = 2><%>< h, x sum, = 2><%>< (10)3x3216.78 = 21423754 m*

:ﬁjb
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s o sled PP (P ) O g p9> Oles &b
0 0.68 0.314 05 0.157
05 2.878 23838 2 47.676
1 475 107.172 15 160.758
2 6.634 201,962 4 1167.848
3 6.715 302.788 2 605.575
4 6.763 300.327 4 1237.309
5 6.811 315.960 2 631.921
6 6.765 309.602 4 1238.407
7 6.324 252,916 15 379.373
75 5.625 177.979 2 355.957
8 4.251 76.820 05 38.410
| sum= | 5863392

(I =2XEXEX sum:2><l><l><5863.39:1302.97 m*
3 3 3 3
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:ubju.a S do g dslas 3 X =~ (6,108

A =C(a, + a,X + a,x* + a,x°

+a,

+a, —a,x+a,x’ —a,x’) = C(3a, + 2a,x°)
(V) aa

:("..)L’ (V) 5 () SNYsles sl 13 ol 5 L

| 3

3a,C +2a,Cx* = 23 + 22,

3
3C=2
:v.l)‘JQL::J.)J
c 2 &S0k
3 e s
IS |2
Cx% =— Xt =— x = 0.7071.1

3 2
s ol (5 e e b e S ls 035 s 4 6l o
AL 25 oo 4 kb e b Sl s 5 e
% =0.7071 | -V
X, = (wy bs » Ghw) —VY,

X, =-0.7071 1 — Y,
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T e s 5 alaily 5l Coles € il e (23 5 b o e
A=C(y,+Y,+Ys)
g S5 dsb

L‘U‘J‘rz‘ >das

oo s Bl a6l C=

3 dadr 53 s s ST ol b da o e o 5l (5 i 3l sl
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2 0.5773

3 0 0.7071

4 0.1875 0.7947

5 0 0.3745 0.8325

6 0.2666 0.4225 0.8662

7 0 0.3239 0.5297 0.8839

8 0.1026 0.4062 0.5938 0.8974

9 0 0.1679 0.5228 0.6010 | 0.9116
10 0.0838 0.3127 0.5 0.6873 | 0.9162
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Ly b 51y, alob =0.9162x100=91.62 m

Ly bt 51y, ol =0.6873x100=68.73 m

e e 3 e Gille 5 S e o b gl el

Aol o s
ks | b el | o ) e o
2 $ S p o> e ) & edd
1 91.62 12
2 68.73 5
3 50 8.4
4 31.27 105
5 8.38 117
6 -8.38 118
7 -31.27 111
8 -50 9.6
9 -68.73 7.4
10 -91.62 38
CM =76.7
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il 5 ot G a2 e o Jols 5 el

e i | gt | s Lk aS) lawy b3 U G2 e 0 ol
b2
oo e Jools 0.57735
’ oy 0.5
Lo 5 s olsh 0 0.7746
° ey 044444 | 027778
Lo 5 s olsh 033998 |  0.86114
’ ey 032607 |  0.17393
oo e Jools 0| 053847 | 090618
° e 0.28445 | 023931 |  0.11846
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:ﬁjb
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e)\.a...i'a h..vj Jas j‘ J’j‘

1 0.9116x40 0.685

2 0.601x40 5.453

3 0.5228x40 5.964

4 0.1679x40 6.494

5 0 6.37

6 0.1679x40 3.37

7 0.5228x40 5.64

8 0.601x40 5.13

9 0.9116x40 0.31
39.416

2xCxSUM= 788.32
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1 0.9061x40=21.5388 | 0.743 | 0.11846 | 0.088016
2 0.53847x40=36.2472 | 5.88 | 0.23931 | 1.407143
3 0 6.37 | 0.28445 | 1.811947
4 0.53847x40=36.2472 | 501 | 0.23931 | 1.198943
5 0.9061x40=21.5388 | 054 | 0.11846 | 0.063968
SUM= 4,570017
A=2x80xSUM= | 731.2027 |

eols w2l s pee Sl B e 0 0 8 S B s L ide ()

V.:J r .>Uu
o lend sl 5l ol o P < kol
1 0 0 7/90, 0
2 20 5.219 32/90, | 1.855644
3 40 6.37 12/90, | 0.849333
4 60 6.073 32/90, | 2.159289
5 80 0 7/90, 0
SUM= 4.864267
| A=2xLxSUM= | 778.282667
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=34146 m®

S o 4o g3l pl Sl &S AL e (WLE) 26 0 55l ool Ol 4l

133 8 oo dles

AREA OF WATERLINE 5
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1 3959 | 1x05=05 1 15 5.9385
2 6.131 4 4 24524
3 6.603 2 2 13.206
4 6.673 4 4 26.692
5 6.746 2 2 13.492
6 6.617 4 4 26.468
7 5.879 1 1x05-05 | 15 8.8185
7.5 4.804 4x0.5=2 2 9.608
8 2.919 1x0505 | 05 1.4595
suM= | 134.455
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WL5 6.673 1 6.673
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al= 18.76
a2= 38.64
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WS Area Coefficients Volume Draft
m2 Cvp Cwp Cms Cb Cp m3 m
59.80 0.341 0.518 0.360 0.177 0.492 0.42 0.000
638.26 0.810 0.567 0.947 0.460 0.485 481.29 1.000
817.71 0.824 0.635 0.971 0.523 0.538 1,107.70 2.000
1,002.54 0.806 0.698 0.979 0.563 0.575 1,812.71 3.000
1,197.35 0.779 0.761 0.981 0.593 0.604 2,600.36 4.000
1,393.64 0.759 0.812 0.983 0.617 0.627 3,473.36 5.000
1,576.16 0.756 0.853 0.984 0.644 0.655 4,416.27 6.000
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until WL1
R O gt b b
WLO 0 5 0
WL1 4.332 8 34.656
WL2 5.328 -1 -5.328
SUM= 29.328

A = 2% xdxsum = 2x -~ x1x 29.32 = 4.89 m?
12 12

A = 2><%><d X sum= 2><%><1>< 22.66=4.89 nv

until WL2
P Ot | o a6
WLO 0 1 0
WL1 4.332 4 17.328
WL2 5.328 1 5.328
SUM= 22.656

until WL 3
P S| g | e b
WLO 0 1 0
WL1 4.332 3 12.996
WL2 5.328 3 15.984
WL3 6.073 1 6.073
SUM= 35.053
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A = 2><§><d><sum: 26.25 m?

until WL4

S| Vg | e b

WLO 0 1 0

WL1 4.332 4 17.328

WL2 5.328 2 10.656

WL3 6.073 4 24.292

WL4 6.423 1 6.423

SUM= 58.699

1 2
A = 2><§><d xsum=39.13 m
until WL5

P VOt | YO | Voo a6 | Yoo o

WLO 0 1 0

WL1 4.332 4 17.328
WL2 5.328 1 1 5.328 5.328
WL3 6.073 3 18.219
WL4 6.423 3 19.269
WL5 6.617 1 6.617
SUM= 22.656 49.433

a, = 2><%><d><suml=15.1 m’

a, = 2><§><d><suml: 37.07 m?

A =a, +a, =5217 m*
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- displacement

- dead weight

- Light weight

- Enclosed Space
- Gross tonnage
- Net tonnage
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M2,

o]

Displacement(t) 678
L.B.P(m) 67.5

Beam(m) 7.58

Mean draft (m) 2.23

Block Coefficient 0.595
Prismat Coefficient 0.617
Water Plane Coefficient 0.755
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1) IMO A167 Intact Stability criteria

Areaunder GZ curve up to 30 degrees > 0.055

Areaunder GZ curve from 30 to 40 deg. or downflood > 0.03
Areaunder GZ curve up to 40 deg. or downflood > 0.09
Maximum GZ to be at least 0.20 metre at 30 degrees or above
Maximum GZ to be at an angle > 25 degrees

Initial GM to be at least 0.15 metres

2) IMO 749 Intact Stability Criteriafor non - passenger

Areaunder GZ curve up to 30 degrees > 0.055

Areaunder GZ curve from 30 to 40 deg. or downflood > 0.03
Areaunder GZ curve up to 40 deg. or downflood > 0.09
Initial GM to be at least 0.15 metres

GZ to be at least 0.20m at an angle > 30 degrees

Max GZ to be at an angle > 30 degrees

IMO Weather Criterion ( Maximum Initial Angle Of Heel )
IMO Weather Criterion ( Areas)

3) IMO A749 Intact stability Criteria Passenger

Areaunder GZ curve up to 30 degrees > 0.055

Areaunder GZ curve from 30 to 40 deg. or downflood > 0.03
Areaunder GZ curve up to 40 deg. or downflood > 0.09
Initial GM to be at least 0.15 metres

GZ to be at least 0.20m at an angle > 30 degrees

Max GZ to be at an angle > 30 degrees
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YA

Angle of heel for passenger crowding < 10 degrees

Angle of heel for turning < 10 degrees

IMO Weather Criterion ( Maximum Initial Angle Of Heel )
IMO Weather Criterion ( Areas)

4) MARPOL 73/78 (Qil tankers)

Final waterline below down-flood point & within 20 deg. range

Final waterline below prot. openings & within 20 deg. range

Final equilibrium angle for DECK EDGE IMMERSED < 25 degrees

Final equilibrium angle for DECK EDGE NOT IMMERSED < 30 degrees
Range of positive GZ to be > 20 degrees

Maximum GZ to be at least 0.1 metre within the 20 degree range
Areaunder GZ curve within 20 degree range > 0.0175

5) Load Line (Oil Tankers> 150m, bulk carriers > 100m)

Final waterline below down-flooding point

Final equilibrium angle for DECK EDGE IMMERSED < 15 degrees

Final equilibrium angle for DECK EDGE NOT IMMERSED < 17 degrees
GM at least 0.05m in upright position after flooding

6) Passenger Ship Rules (S. 1. No. 1216)

Margin line not to be immersed

GM at least 0.05m in upright position after flooding

Fina equilibrium angle for unsymmetrical flooding < 7 degrees
Range of positive GZ to be > 7 degrees

Maximum GZ to be at least 0.05 metre within positive range
Final equilibrium angle for unsymmetrical flooding < 20 degrees
Range of positive GZ to be > 5 degrees

Maximum GZ to be at least 0.03 metre within positive range
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7) RO-RO Ship Rules

Margin line not to be immersed

GM at least 0.05m in upright position after flooding

Fina equilibrium angle for unsymmetrical flooding < 7 degrees
Range of positive GZ to be > 7 degrees

Maximum GZ to be at least 0.05 metre within positive range
Range of positive GZ to be > 5 degrees

Maximum GZ to be at least 0.03 metre within positive range

8) 1990 Passenger Ship Rules (One compartment flooding)

Range of positive GZ to be > 15 degrees

Area under GZ curve up to 22 degrees or down-flood > 0.015
Maximum GZ to be at least 0.10 metres within positive range
GM at least 0.05m in equilibrium position after flooding
Range of positive GZ to be > 7 degrees

Maximum GZ to be at least 0.05 metres within positive range

9) 1990 Passenger Ship Rules (Two or more comp. flooding)

Range of positive GZ to be > 15 degrees

Area under GZ curve up to 27 degrees or down-flood > 0.015
Maximum GZ to be at least 0.10 metres within positive range
GM at least 0.05m in equilibrium position after flooding
Range of positive GZ to be > 7 degrees

Maximum GZ to be at least 0.05 metres within positive range

10) Chemical TankersIMO A212 for L > 150

Range of positive GZ to be > 20 degrees (Final stage)

Maximum GZ to be at least 0.1 metre within the 20 degree range

Range of positive GZ to be > 20 degrees (Final stage)

Final equilibrium angle for DECK EDGE NOT IMMERSED < 17 degrees
Unprotected openings not immersed within 20 deg. range
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11) NES 109 Intact stability criteria

Areaunder GZ curve up to 30 degrees > 0.080
Areaunder GZ curve from 30 to 40 deg. or downflood > 0.048
Areaunder GZ curve up to 40 deg. or downflood > 0.133
Maximum GZ to be at |east 0.30 metre

Maximum GZ to occur above 30 deg. heel

Initial GM to be at least 0.30 metres

Wind heeling: A1>=1.4x A2

Wind heeling: GZc < 60% GZmax

Angle of heel due to beam winds less than 30 degrees
High speed turning : Max. heel angle 20

High speed turning : GZc/GZmax < 0.6

High speed turning : Area A > 0.4 of total area
Lifting of heavy weights: Max. heel angle 15

Lifting of heavy weights: GZc/GZmax < 0.5

Lifting of heavy weights: Area A > 0.5 of total area
Crowding of personnel : Max. heel angle 15
Crowding of personnel : GZc/GZmax < 0.6
Crowding of personnel : Area A > 0.4 of total area
Towing : Max. heel angle 15

Towing : GZc/GZmax < 0.6

Towing : Area A > 0.4 of total area

Ship must not loll - GM at 0 must be positive

Angle of vanishing stability less than 70 degrees

12) IMO A469 Intact Stability criteriafor Offshore Supply Vessels

Areaunder GZ curve up to position of max GZ

Areaunder GZ curve from 30 to 40 deg. or downflood > 0.03
Maximum GZ to be at least 0.20 metre at 30 degrees or above
Maximum GZ to be at an angle > 15 degrees

Initial GM to be at least 0.15 metres

13) SPECIAL PURPOSE SHIPS IMO A534

Final waterline below down-flooding point
Final equilibrium angle < 7 degrees
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GM at least 0.05m in upright position after flooding
Range of positive GZ to be > 20 degrees
Maximum GZ to be at least 0.1 metre within the 20 degree range

14) USSR 1987 PASSENGER SHIPS

Final equilibrium angle for DECK EDGE IMMERSED < 15 degrees

Final equilibrium angle for DECK EDGE NOT IMMERSED < 17 degrees
Range of positive GZ to be > 20 degrees

Maximum GZ to be at least 0.1 metre within the 20 degree range

GM at least 0.0m in upright position after flooding

Deck edge not immersed at equilibrium angle

15) GAS CARRIERS

Final equilibrium angle < 30 degrees

Range of positive GZ to be > 20 degrees

Maximum GZ to be at least 0.1 metre within the 20 degree range
Areaunder GZ curve within 20 degree range > 0.0175

Final waterline below down-flooding point

16) Grain criteria

Initial GM to be at least 0.30 metres

Angle of heel grain heeling moments <= 12 degrees

Residual dynamic stability

Areaunder GZ curve up to 30 degrees > 0.055

Areaunder GZ curve from 30 to 40 deg. or downflood > 0.03
Areaunder GZ curve up to 40 deg. or downflood > 0.09
Maximum GZ to be at least 0.20 metre at 30 degrees or above
Maximum GZ to be at an angle > 25 degrees
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17) Norwegian Fishing Vessel

Areaunder GZ curve up to 30 degrees > 0.055

Areaunder GZ curve from 30 to 40 deg. or downflood > 0.03
Areaunder GZ curve up to 40 deg. or downflood > 0.09
Maximum GZ to be at least 0.20 metre at 30 degrees or above
Areaunder GZ curve up to 30 degrees > 0.055

Initial GM to be at least 0.15 metres

GZ between 40 and 65 degrees> 0.1

Range of positive GZ at least 80 degrees

18) CHEMICAL TANKERSIMO A212 L < 150

Range of positive GZ to be > 20 degrees (Final stage)

Maximum GZ to be at least 0.1 metre within the 20 degree range
Unprotected openings not immersed within 20 deg. range
Maximum Value of equilibrium angle < 25 degrees

19) NES 109 Intact with ice

Areaunder GZ curve up to 30 degrees > 0.051
Areaunder GZ curve from 30 to 40 deg. or downflood > 0.03
Areaunder GZ curve up to 40 deg. or downflood > 0.085
Maximum GZ to be at least 0.24 metre

Maximum GZ to occur above 30 deg. heel

Initial GM to be at least 0.15 metres

Wind heeling: A1>=1.4x A2

Wind heeling: GZc < 60% GZmax

Angle of heel due to beam winds <= 30 degrees

Ship must not loll - GM at 0 must be positive

Angle of vanishing stability <= 70 degrees

20) German Ministry of Transport for L <= 100

Areaunder GZ curve up to 30 degrees > 0.055
Areaunder GZ curve from 30 to 40 deg. or downflood > 0.03
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Areaunder GZ curve up to 40 deg. or downflood > 0.09

Initial GM to be at least 0.15 metres

Positive range of stability > 50 degrees

For stability range between 50 & 60 dgrs GZ increased by 10mm < 60 dgrs
Par 3.2.8 Ships with large wind lateral plan

21) Mobile Offshore Drilling Units

MODU Intact Stability Weather Criterion

23) ABS criterion for Submarine & Submersible at underwater

_nwNd

B(Bmin TN e
W.tanq

Where:

n= 0.1 (Thisrepresents 10 percent of the people aboard moving simultaneously)

w = 79.5 kg per person (for passenger submersibles, w may be taken as 72.5 kg per
person)

d = theinterior length of the main cabin accessible to personnel, in mm.This should
not include machinery compartments if they are separated from the main cabin with a
bulkhead.

N = total number of people onboard the submersible.

W = the total weight (in units consistent with w) of the fully loaded submersible, not
including soft ballast.

g =25 degrees (representing the maximum safe trim angle. A smaller angle may
be required if battery spillage or malfunction of essential equipment would occur at
25 degrees. This assumes that each person has an individual seat that is contoured
or upholstered so that a person canremaininit at thisangle).
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Hed Angle Trim Angle Righting Arm
(deg) (deg) (m)

0 0.00 0.000

5 0.01f 0.136

10 0.02f 0.275

15 0.06f 0.371

20 0.13f 0.466

25 0.18f 0.534
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40 0.0la 0.586
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50 0.32a 0.503

55 0.49a 0.424

60 0.66a 0.326
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5 0.536 0.087 0.4437 0.0923
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15 1.562 0.259 1.3209 0.2411
20 2.039 0.342 1.7442 0.2948
25 248 0.423 2.1573 0.3227
30 2.868 0.5 2.55 0.318
35 3.22 0.573 2.9223 0.2977
40 3.544 0.643 3.2793 0.2647
45 3.812 0.707 3.6057 0.2063
50 4.027 0.766 3.9066 0.1204
55 4.191 0.819 4.1769 0.0141
60 4.309 0.866 4.4166 -0.1076
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2 - Dynamic stability
3 - Righting Energy
4 - Righting Moment
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degree C0s max HA Force HM 1.5*HM
-20 0.939 3.34 63.75 199.94 299.90
-15 0.966 3.34 63.75 205.69 308.53
-10 0.985 3.34 63.75 209.73 314.60
-5 0.996 3.34 63.75 212.07 318.11
1 3.34 63.75 212.93 319.39

0.996 3.34 63.75 212.07 318.11

10 0.985 3.34 63.75 209.73 314.60
15 0.966 3.34 63.75 205.69 308.53
20 0.939 3.34 63.75 199.94 299.90
25 0.906 3.34 63.75 192.91 289.37
30 0.866 3.34 63.75 184.39 276.59
35 0.819 3.34 63.75 174.39 261.58
40 0.766 3.34 63.75 163.10 244.65
45 0.707 3.34 63.75 150.54 225.81
50 0.643 3.34 63.75 136.91 205.37
55 0.573 3.34 63.75 122.01 183.01
60 0.5 3.34 63.75 106.46 159.69

LT e s ploulr 53 GZ s skl Sl 50 sl a3 el S50 Ol

RM = GZ x displacement

cls V.:A‘ FERRU

degree GZ disp. RM
-20 -0.295 3500 -1032.5
-15 -0.241 3500 -8435
-10 -0.188 3500 -658
5 -0.092 3500 -322
0 0 3500 0
5 0.092 3500 322
10 0.188 3500 658
15 0.241 3500 843.5
20 0.295 3500 10325
25 0.323 3500 1130.5
30 0.318 3500 1113
35 0.298 3500 1043
40 0.265 3500 927.5
45 0.206 3500 721
50 0.12 3500 420
55 0.014 3500 49
60 -0.107 3500 -374.5
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2 - Model of Employment
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1 - Negative tank (or) quick dive tank
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Note: Squat curves will
change for other H'T
values and for other types
of ships

Maximum Squat at the Bow {m)

2.0

H= water dapth  Tship's even-eel static draft HT=1.10

UL Jals ol 5 3BT ST (sl T oSl aulie ¥ Jb

uats for container vessels in open water
when C; is 0.800

V= Ship Speed in Knots

0 4 ] 12 16 20
T T T T T T
E R T B B
1 | 1 I |
Y R N L
8 ' ! [
8§ b
% 100----"---------------- L
g For H/T-1.20
B Ao oo ____._ 1
= 1.5
i
w 20— .
V = 5hip speed, relative to the water
_II-_I= er depth

= Ship's static even-kesl draught
Is a constant value of 0.60
and H/T are varlables
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