Intact WPA = | R-Ub

SinKoge = o of lost bugany - LX X (d-h)

Intact imeA LR -Ab

New draft = Initral d¥aft + sinkage

J
»
£ Y
»
. :
p &2 | BILGING (80K~ Shaped. vessel)
, .v Consider & b0X - Shaped vessel 100m wng and i12m wide, floading at an even keel draft of 6m
» i SW -Hhas an empty amvdship compartment 10m ong and 8m wide, on the centrebne of the ship-
» TotaL/initial WPA © | X B
: Avedof bilging/ WA fost: LX b
v * | case 1A Midship compartment hac watertight flot for above the waterine.
A If his compartment is bilged- Colauatl the new draft
» > | Volume of (lost boyany = LX bXds
A . _—l
: INtact WPA: |nrhaL WPA - WPA st = LB~ b
» Sinkage : vol- of Llost buoyangy  Lxbxd
" (tact WeA L& - Lo
i Hene, New dyagt : INHaL dragt + Sinkage
» u;\M(?vﬂnﬁ
»
. * | Case 2A: Midship compartment has watertight flat Am abve the Keel
4 If Hhe compartment Is bilged, below this watertight flot-Caludate
o the new dvaft
m > | Nolwme of lost buoyday = LXbXh
’ Imat weA = LB
4 Sinkage = vol- of lost buwoyanyy _ Lxbxh
2 Intact WpA LB
» Henw, New draft @ Inrtial draft + SinKoge.
"
: A | Case 3A: Midship compartment has waterhght H{at 1m ghove +ne Keel-
» If the compartment s bilged arove s watertigit fiat calougte
» the new draft-
: 7 volume 0f lost buoyany = LXbX (d sl
P
-
"
J
>
LJ
-
3
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Case 44 - MidShip compartment has waterignt £t ém avove the Keel -

If the ompartment is bilged. caluutate-the new draft

volume of (st buoydnwy = 4X bXd

NtACE WPH = LR

SINKage = vol-of lostbuopany = 4xbxd.

Intact WFA LB

New draft = Intiar dwaft + sincage

Case SA . Midship compartment mas waterhght flat ¢-Sm above fhe keet

If i compaytment is biged- caLcwate he new draft
0= Since, WT I 1< akove the watering Jdraft- f

W this compartment 1 britgeq , wWotes vill be fited upp ~the wattigae /draft

86, volume of (ndt 6aa{§/ang/ LXbYd = 10X8X6 = #gom3

@ Aoume, Sinkage die o b (9179 , 15 05

In 4hat case, s/nm;}a =0 5m

volume. pf- bwo/ycwg r;ga/bed SK (L8 -1b)

0-5 X { (120x19) ~(10x3)}

iy

1§

05 (1200- 89)

= 560 m3

O * Sine, 4he ghip carnot Yegain more bugganty thon what she loct

Kerce, Sinkage Wil be. Jesithan 05

Ardy, WT Fl0X vemuns awove e wizertine. eoen after bilgry.

@F So, e calculation Wil e Same @y cate 14

Volume of (ogt busydNy = SXbXd

Intact wen = LB - b

Sinkage= Vol of last buogany - gx bxel

(ntact mrA LB b

New draft - InffiaL draft + SiKage.




A

/S

k| Case 6a : Midsp compartment has waderhghe flat 62m avove the K@d |
;f#,u compartment s b:gged Find the new dyaft L

= | Reference 1o case sa, |
VOl of busgancy st = 1XbXd = 10X8X¢ = 4g80m> i
s ginkege=h-d=62-60z=02m i
Vot of buoyany Yegained = Sx (18-Ab) :

= D2 (1200-80) |
= 224m? —
@ vel yet 4o vegain - vol. of buoyangy st - vol- of buoyany T&gained N
- A80-224 B

= 256m3 |
Dug i, Infack wea = LB ;“

T+ 120X 19 ‘
= 1200 m* (r——
O Further sinkage - VMV TR, e 1
e 2g%zoo = 0213 m ﬁ;:“g
€ New dvaft = InitalL draft + siﬂkafe + further sinkage ﬁﬁ
> 60+0-2+0MU3 = ¢.43m |
. i
PERMEABILITY. |
Pemeabivty s the percentage vatio of space aupilosie for he entry of wate
M0 & compartment; 1o the fotaL vowume of Lymportment o
«Fory an empty compartment, p = 100, -
cPor o f(u,l, Compartment, p = 0. -
X | Case 16 . Some condution gs 1A, gr‘n/en +hat p= 35/ |
VDUUNE of 105t DIDYANGY = 3S). Of AXbXA - 24 (10X8Ke) - 168m> ]
Intact WPA = |B - 35)of th - 1200~ (gox3s) 1]
2 1200-28 = (|79 m* ]
Smmﬁa = 0l of [ost busyanty _ 3| ofpXbYL  _ gg . P i
Intact Wm LB~ 35 0f Ab 1172 |

New draft = (nitiaL draft + sinkage




s

Case 26 : Condition is same as 2A, given that gpace below the WT

Sinte,the compartment s fuw of SW k

fat 1§ fur of s pauast

even atter bilged, the wmpartment will get filled by SW only.

Paxmeability, p= o[ <.
Hency Sinkage = 8] -
New draft = Inffiar draft S

Note: If the bilged compartment hod an R dufferent from that &3

of wores D WLSIAL 451 Shevtcut can not be uiéd e

case 36: Condition IS same ap 34, given that p= 40 !
Vowme of 103t buoyancy = 40+ of LXbX(d-") P
Intact wPA = LB - 40:(- of Lb =
Sinkage= VoL of o3t buoyany _ 4o of LX bX(d-h)
Intact weA LB 40:) of 4b i
Newdraft ; Invtial dvaft + SKage -

case 46 : Conguition js same as 4A, gven thak p= 30

Vouuwme of lost busyancy = 30 of LXbrd =

Intact wFA = L8 (

SinKage = Vol of loJt bwoyanty 30/ of LXoXd
v

Intact INPA T

New draft = Il dxaft + Sinkage (

case 58 Midshp compartment has wotertight ot 62m qbove the Keel

If#?/ﬁ ompartment. is bfc(ged,, ghfm p=25[ - Caluuate the new digft

0 Reference to case sA

Vol of budyany it @ 25/ of Lxoexd

“ ~ ~ ~ 1¥-\

-, B @y
= I.O..o(lo,xsxe)

= 120m3




2 Asswme, SinKage:= 0:2m

Voume. of buﬁyanc;/ yfgam&{ - SX{LB’(ZS’(O{VAU’)}

- 02X {zwo~(zs~/-0,ﬂso)}

= @s2x (1200 —30)

= 254w |

@ Ship can not Ye;;afft more buoyan% +Han what she (oSt

Heénce, sinwe will e (e than ©-2.m.-

WT flat Yemuns above the waterline even apey b/’Lﬂ/%—‘

%) g0, the catoutation will be same ou 18

volwne of (05t busyary = 25 0f AXbXd

intact weA = LB - 257 of b

SinKage= vol- of loft bugyany 25 of AXbXd

Intact WeA LB - 25 of Lb

New dvaft . Inal draft + 5/"/1(0%@.

-

Case 6B - Midship compartment har watevtight fat 6 1m above the Keel

if this compartment Is bilged, ﬁ/ren p = 80| - Caludadethe new draft-

0 Referene 10 case sA, vol- of bvoyancs it = 80 of AxbXd

|
%
= 1—8’—00000)(5')(6); 35’4—093 \

(2\ SfﬂKﬂﬂﬁ -n-4d - 6(-60=04m

VOI'OV% by anyy Yeﬁwn&i = SX (LB- 80 of Ub)

= 0 x (1200 - 80fof80) = (3.6 m3

@ Volume yot 40 Yegain = vol of (oSt buoyany - Vol of buoyany vegamed

= 384 -1(36

= 2%4 m?

Duving s, Intalt wea = L8
- = 20X K0

= 1200m*

@ Further sinkage = VOl Ve O TGA 1 Lors

- 2?4‘/{200 = pri5sm

9 New draft

\\

INiiaL draft + Sinkage +further sinkage

\'y

60F0 |+ 025 = 6326m

»~ - A — - & - - ~ - ) -_— | - — ~ — - ~— & ~— ~— — ~— ~— | . ~— —~— ~— — — ~— ~— ~— ~— — — —— — — — — — — — — —
! | | | | | |
| i




N 2025, Nov3024,
iy 2024, FEBDN,

BILG1ING - MIDSHIP (OMPARTMENT I
05 /05/2026 7§

| A boX Shaped- vessel 4omiong and 20m wide and Som deep s ’ﬂoaﬁ/)ﬂ

NOV 2018

N D'W of RD 005 with even Keel draft 0f 3-om with K 4-2m- 4 -

midship compartment. extending from side 10 Side 1Sm wong with permeakitity <

80/ s b,‘cgew'cwauai&mc oM after bilﬂMg

Sol" -

After bilging (case LB)

Vowme of Lost buyanigy = 80 of LXbX

- .%)% (15X20X 3)

& ?zom3

[ntalt WPA = nthal WPA - WPA lost = LB — 80 of 4b

= (40X 20) - 80} of (15x20)

A\

800 - 80/ Of 300

- §00 - 240

= 560 mt

smmﬂ@: vol- of (ost buoyangy - 320 - |-206m

Intact (WPA 560

New dratt = nal droft 1—5:‘0(52]?@

2000+ 286

1

4.286m

\

KB = draH/L - 4'-2815/2 = 2443m

BMT - _]:(Iﬂ"'aW/v

= T(wtiay - Teost)

v

= LB _ 8o/ of ub®

12 ]2

Y s

= A40K20° _ goy of 15K 20°

12 12

40X 20X 3

= 26666661 — 80 of 10000

72400 h

- 26666-667 - §000 N

_____ o
2400 %

= 7718 m | s
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05/95

KMT = KB"' BMT

= 2143+ F F78

= 992m

GM = KM - KG

= 99U- 4.2

z §F24m

U}nswer: am afpter bilging - c.72m J

A 2024 | A veser 120m Long and 20m wide is floating in D of RD10I8 with an
QVeL KeeL dafe of Som. A mid-ship ompartment extending from side
10 Sigle, 15m 1ong , with s aft butkhéael at mvdship is bilged - Tt has
A DBtk 12m below +he hold, The hold (o peymeabilvty 40¢(- s
bilged. Caicutote the forward and aft drafts
Sor:
|
/Y
V//// d=50m
2717
[-2m
lk—»lsm—'ﬂ -
b om .

case 38: Compartment (s bilgeds above the wotdtght flab

N

Vouune of lost bugyany = 4of of 4XbX(d-W

40 of 15K20( (5-12)

1

1

40{. of 15X20X3-8

= 40{- of 140

= 4S6m?




Ittt WePa = InfiaL wWPA- INPA (pst = LB - 401 0f Lb

=(120 20)- 40+ of (15x20)

< 2400 - 20/ bf 300

= 2400 -)20
= 2280 m*
SINKOge = Volume of (05t bugyanly . 456 _ pam
v Intatt wPA 2080
New draft = INHal Aragt + Sinkage
- 50402 £
= 592m

To find. draft, we hawe 1o find TotaL tm(t), To & T¢

Totok Mm@t = wx d

MCTT X100
WX M.

Where, W= volumex densify | MCTC = =57

q = distane(h) (Firml LCF - Compariment LCF)

Tq = Tiimx LCP

L8P

T,f, = T~ Ta

O  BM_ = Tunta

v

= Towtioy) - Ttey -

v

. BLS -~ b.L3

12 1z W= LXBXLXdenity

v = 120X20X5 X 1°0(3

= 20X 120% _ 90xs? - 12216t

12 12~

1202045

- 2880000 - 5625

(2000

= 239:-531im




Y S

NOTe: If Ka iS ot gven in quextion, we can use 8M. to find McTT

MCTC= W XMy (BMY

v e vV UOUOUwVwUw

= FINoL LCF - ompartment LCF

|00L
) MCTC = 12216 X 259-53)
) 100X 120
) MCTT = 243 843 tm
.
) —
i (D) = bl of IXbX(d-h) X densrty
) © = {40( of (5K20X3:8f x 1-018
) w = 456X1:018
: W= 46Y. 208 ¢
’ @) o § p . = —
o New COF wi-t midship : Ittt weA- x (LX&KoPL'%Fj (bexgpa%
V e oeens 1 Remarks n PA LCF ot ap Moment
g Ztem('wﬁ oL 120 X 20 = 2400 60 144000
: T g Lost 401 of 15k20 = 420 | 60-%5_ | (7 6300
) | 2280 , 137700
) Fingk LCF = 137700 - ¢p-395m
' 2280
)
)
)

d4=h
d=h= 60395-525
d>h= 7895m

TOotaL tmm= X CL

MCTCK 100

T = 464 209X 7—89;5,

243843 X(00

T = 0150m
- TotaL tnmX LCF _— 0'1SDX 60335 _ .o
Ta A 54 = 0°075m
Tt = T-Ta = 0150 -0075 = 0075m
Fwd Aft
New gt 52 52
Tt 4 Tg (-)0-075 #0075
finak At 5.)25m 5-2Fsm

ANS
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ALG 2022,
MY ZOI§,MAY 208

A boX-ghapeds vessew of length 120m, bieaddh 25m i ﬁowh’nﬂ at an euen

KeeL dvaft of 6m, ki of the veseL is Fm - T has a nvd.-shp ompartment

of 20m 1 (e1gth extending from side-to side with i forward bukhéad

amidship- The peymeabi(/@l S F0l - The compartment contoins a waterhgt

flat ot heigt of 6:3m areve the KeeL: Colousete the draft forward and- g

aft & oMy if that wompartment s bilged below the waterfight fiot

o~

] o ¥ . D |
|4 P Add} Y

wret———
'/ ;”"mj‘/c'm d=6om Ky #m
bl - 707
/AL L
120m 1

case 58 07 68

volume of buogmy it ;- 70/ of dxoxd

= 70/ of 20X25X6

= 70 of 3000

= 92100m3

Assumeds Sinkage = h-&

= g3~ 60 = 0.3m

Volume of buogany reqained @ S x {18 - 301 of o]

- 0-3 X4 (120029) - 701, of (20629)

03X {3000« 0. of soo}

tyv | W

0-3x {3000 - 350}

= 03X 2650
= 795 m?3
This Is_case 68 i
Volume yet 10 Y6401 = Vol of buoyany lost - Yol of bugyany rgch)eb [
= 2100 - 795
= 1305 m’ | TR
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A

Y -

DUINg /s, Itack wPA = L8

\

120X25

\

= 3000m*

Further Sinkage = Volume yet o regam
v

Intact weh

= 1505

3000

= 0'Y3sm

New draft @ nifiak drafe +Sinkage + fuiiner Sinkage

\y

60+0-3 +0 Y35

6 #35

0

= To Find M+

(M7 = KMy = K¢ .
T r‘fr]lve"il"‘ié\"ﬁd

kM7= K8+ BM 1 !

(D Final K8 is not haif of grapt

NOTe . If there 1S & WT Hat whith Testntt e yertical, extent of aomage wpp

The height of WIT flad, 1n Suth cdue, we need.+o calculate e K

by taKing the moment

Finau k8= {New vourme of veueL xnewks o veseu } - {bf. of vol ofwm’fmwl/g%mmw}

nau volme, of vesd

{(1n0x25x 6735)X (€ 73%) F - {701, of (20X256:3) (67:)f

\\

1201 25 X6
= {20205)(3-368} - {70) of 3150 x 3-15}
18000 i
= 6805044 _ $945-F5

18000
= G104 69 I
18000

= 3-295m :
() 8Mr = 18> - 120X25° _ g.¢81m Il

12V 12(12x25X ¢)




(1)

KMy = KB + BMy

KMy = 3395+ 868/

KMp = |2:0F6m
67’\47 = KMt - Kby
M7 = 120F6-7F

= To finde dyaft forward end oft

Totol im (1) = WX 4
MCTCX 100 2
() w= (70} of LXbXd X025 &
W= 2/00X1 028 ;
w= 21526t _
1 4= distarce(h) 2
Puogany (ost= d=h = Fnal LF- ompartment LCF s
e d=h= 60-50 = 1om §
M D) MCTC - WXOM, ———» GM, = KM, —KG y
g K\:’,L = K8+ 8M, -
BMm, = BL K8= 3-395m @
12v
BM, = 25X|20°
W= LXBXd X densiy 12 (120K25 X ¢)
W = |20X25XE X 1-025 BM, = 200m
W= 18450t KM. = KB+ BM,

KMc = 3395 +200

KM, - 203 295m

GM. = KM~ Ka

GM, = 903-395-7-0

M, = 196 395 m

annnnoannnNnnNnonnnNnnNnnn

!



)

A
MCTC = WX&M‘(,
|00L
MCTC = [8450X 196-395
|00 X (20

MCTC = 30) 957 4m

a () Totaw tm(1) = wx d
MCTCXI100
T= 2525X10
301-95F K100
T =073t

Ta = TotaLimx LcF

L&Y
Tqg = 0-F3X60
20
Ta = D-357m
T = T-Ta
T = 0-H3-035%
Tt = 0-356m
Iraft Frd Aft
| New draft 6-13S 6 #35
Tr & Ta ()0:356 (H) 0-35%

Finag draft 6-3Fgm 7-092m




NoOV 2024

A box shaped veiseu 180x20m is floating in ware of RD 1-0/S-The

vesieL has a Mid-ship 100K of 30m (Ength extending for the fuk

width and, height of the veseL - The K, which it slack, contains seawatel

1D 4 soundiny of 8:0m The draught, KMr, GrMe and the FSM of the

vesieLthen axe gom eyen Keek Fm , O-75m and_ 1000tm ’YG,APCCﬁVé‘,}If

caloulate hev drougnts FxA ond GMy after this tank 1$ bilged by a

damoge below the watesine -

Son:-

'r 30"\ 1

b =

77

L l MMF =0:-F5m
- = 180 m 4 ¥ Fsn = 1000TM
= Jofind-d¥aft-€ LA w —
IniHaL displacement = ww volme X ity

= 180X20)X6 X 1-015

= 21924 %

Displacemet logt = Lxbxix density

= 3DX20X8X 11025

- 4920t
Dicplacement aHer bilging = 1itaL displacement - Displaement 1oLt
= 21924 - 4920
= [Fo04t

To .{md, dvaft af{er bl‘lging

Displacement = LXBKd X density

|T004 = 180 X20XA X (-015

6( = 4—654—”\

ncin\nn&dﬂhﬂ&ﬂﬂbﬂﬂﬂlﬂ.ﬁ



/|

g
J
) /
" .
)
) Case 14 . Volume of buwyany it = JXbXd
) = 30X20X 4654
: = 2992 4 m?
5 Intatt wPA = Inrhos WPA- WPA st = LB - b
) = (180x29) ~ (30x20)
) = 3600 -400
! = 3000 m?
4
, Sinkage = volune of buoy any (ost
, Intact wea
| < 27924 _ p934m
' 3000
New draft = Initial dvaft +sinkage
= 4.654 +0931
- 5.585m
M
Z Tofind GM7 . (M7 = KMy - Kor
= a— ! I .
KMT - Kré +B8Mr L
K@= A7/, = 5589 - 9.393m
BN = Llintaa) - Teinitiey — Ltosy 5
v v
-~ L[R2 - (b3 i
B |2v =
= 80X 20°- 30% 20° I
,z(lsoxwxq.eS‘f)
= 1440000 - 240000 KG 1 5
2010528 A O findu [nital K& -
- 1200000 Fsc= FSMr L
201052 FSC= " 1000 - 0:046m
- 5.969m (80X20K6X (-015

KMt = KB + BMq

GM(S) - FSC = GM(F)

£ 2 T48 T 508

GIM(S) = GM(F) + FSC

=8 F6Im

GME) = 0-75 + ¢ 046

GM(s) = 0-796m




L/ 1

GM(S) = KM K4 1

Kt = KM-GM(Y 1

nHiakG = 7.0 -0 796

NHTaLKG = §209m B

* T0 find ANAL Ko }
Qemarks | weight Ko nMomenk 1
Iniar 21924 6204 136016 43¢ i
TOW () 4920 8, = 4 (- 19680 -000 Ji
ANOLW . | 7004 ¢ Gnalv-moment- 116336-YJ6 i

GnaL ko= FinaL v- moment

FANaL W

- 16336 996

| 7004

= 6-842m

M7 = KMT - K&

GMr = 8 T62-68Y2

qMr = 1°919m

=




Y S

A

FE® 2020

A bOX Shiped- VelseL (ength 120m byeadth. 20m draft 6m GM 1:3m has a

centretine midship compartment 14m g fuui of homogerow cago

(Pemreabi Uy 701) - find, new &M after the. Compaurtment 18 bilgeds and.

equilibnum /s atained

- m m ] = = e e e wr e wr W W W W
|

Gol: {
—IlyM — /
T
569&
d
agm=1-3m
A/‘ b = 70/
_F 120m 4,/ New am =7
case 18
Volume of buoyanys lost = 701 of LxbXd
- 70/ OF IYX20X6
- 7O O'f' 1680
= IFm3

[NHAE WPA= [NHTAL WPA- NPA It - LR - F01 0f Lb

= (inox20) - { 701 of (14X29)7

= 2400 - T0{ of 280

= 2400 - 196

= 2204m*

Sm(ag@: volume of budydny (it

ntact wea

= 176 _ g.s34m

2204

New draft = Inrial draft + Sinkoge

= 6000 +0-534

= £:534m




| > Tofind GMr

GMr = KMT = Kb

KM= K8 BM1 ‘ e

. e HtA_M,_M s , e e S e

s - N
Kﬁi dm-f«% - 6.,534% = 3.26Fm - dm#/} = = i

e
Tz o ,'TZ

| BMr = I("’,'f_af%}/v’_”_MV'% BM = LR?

AS8S

4

\'

- I(Mh‘m) -~ Loy 12V

v - 120x 203

12(120% 20 X¢)

l — 5:556m

|¥

= 120K208 _ q0fof j4x20° KM = K8+ EM

| 120x20KE KM = 8556m

= 80900 - 6533335

4400 aM = KM - k¢

= 73466667 “ ST

Ll | Ki - 855613

i , Kh= F-256m

KM > K8 +6M17

KMr = 3-24% + 5. 102

KM= 3.369m

A R b e e b

Il

I=F

COM7 = KMy - KG

. GMg = 8369 - 7.25¢

QM1 = J. 413 m e

4
—




BILGING - END COMPARTMENT
N N A

y/

— |~ v e wr e W

< Te b/WW Of On nd- Compartment causes 1he o8 of e ship 1o be

w%/ﬁ(d/)at;!/ aspaced. awdy from e bIGEr compartrent

* Coby of e ahp Teman unaffected

+ The longrtudnat deperahon of e o8 aml e (a( e 64) veutts in a

fnrnryu/,)y moment (W -8¢;)

77>erefore, b/éq/rg M epd Compartment  caues @ chawge i 1im of the -

Ship-

Theorm of  parauter ars

MOL apout contoid, @ T*G6

MOT apout Awns = %77

T'zz = 744 + Ay”

where, A = Area of vectayre

7 dUstinte b0 Ak GGr and, e apls 72

|

I

LT

I

|

[

cgee 4. z
JfL=10m, 826m, 4= 4om, T#77 =)
I*72 = 1746 + Ay*
¥or 3
’L L=10m N — y:l.,ﬂ)——)
L' 222 10X 63 4 froxs) 12* —
12
1% 12 = 180+ 8640 7 S—
TI*2t = garwom#
] z
case 2
//*L:é’m/ B:MJ y:]-sm/ T*# 72 ’4_ P :
1*72 = T%GG + Ay
I”‘ZZ - 6[,3 i L3/2[77 o ;
12- "7’f Ty=rsm ;
I'zz= 4x8® | (yrgrs*
2 )

T’ 22= 170667 + 72

I'27 = 942-¢67 m*

T T



T

@mple Ques -| R boX- Shaped. Veuel Joom o1g and. 42m wide foais at an even KL
draft of bm in SW-The compartment at he foxward end, om wig
Ond 2 bYOAL 1S emply. find e newoliaft fod and aft if s cmpa
g blged: A
So1"- v
<M —>
\ Inrhak cog w1 AP, Coq “‘3’7%% ol -
l'fi-lflrhg_MB ‘72 b“’:‘_
New cob p-r1 AP
B L FRDE TR
g E
dvoft=6m 0 4 /{Z
Qi
Case 14 = 100 >
Volune, of (ost buoyany = ALXbXA
= J0CXIZ)E

= 7,20 /)/)3

Intact WPA = InfiaL wPh- WALIC= 18- Lk

= (00X12) - (10X1Y)

= 1200 - |20

= 1040 m’

¢ Sinkoge = yolwme of (ast bugyﬂﬁg

Intqct WPA

= F20 - 9-667m

1080

New dmgft - ihaL draft + 5/%}4@

- 60 + 0667

= 6 66 Fm

> To find draft foward ondaft

TotoL +m(t) = WX A

MCTCX100




¥ A

D w= Lxexd x densry

W - F20XI025

W= F381

(1 d= distane(n

5{9 h-= Final LCF - Cdn’lf)a,/’{f)’leﬂf LCF 10OX[2=12.00 ] co ( 60000

(2% 4 AP) (w4 AP)
10X1) = 1to

= £ N1t en S
95 l(..«)[,qv e

d=h= 45-35 080 | 48600

=% - AL LCF - 48600 . e
d =h 2 SOm be heﬂ# F anlie sm

D MCTC = WXGM.  — > GM_ = KM -KG

V/
joor KM, = K8+ 6M, |

q 4 . i
Snce Ko 1 not gwes, we. ua BM. //)Jiezzo/—

BM, = Ltintoty
W= LXBXd X dGOJig \
W = 100X/2X 6 XI-0%5 M, - B3
W= 7380t 12V
BM, = 12(90%)
12{100X12x6)
BM, = 10|25
MCTC = WX GM (6m)
jooL
MCTC = F380)X(0)-25
00X 00
MCTC = 74 723 tm
W) TotaL mim= wx d.
MCTCX 100
T = F38X50
. 723100

T> 4.938m by head

Tg= TotALtmx FinalceF L 4 938X 45 = 2-222m

LBP 100
T = T-Ta = 4938-222= 2-Hem
Fuocl Aft
New draft  6-66F 6667
Tf bk Ta (276 (2222

EinaL vew Avaft a.2832m A AASMm Anc ‘ /.



Xample ques-| Same Qs previowd WHh p = 407
case 14
Volume of (o)t buoyany : 401 of LXeXd
= 40 of (10X12X¢)
= 40} 0of 220
z 288m°
Intalt wWeA = Inrhiay WPA- WeA st = LB =40} of Lb

- (IOOXIZ) - £4—0-/‘ of /0)(/2]

= 1200 - (40/-0f 120)
= 1200 - 48
= NS2Zm*
Siokage, = Volume of (05t buosyany
Intact WA
Sf'/)/lazge = 288 - 025m
1152

New dmaft= InhaL draft + Snkage
New draft = 6:0+0-25
- 6:25m
> To findo dvoft forward and aft
Total 4nm = Wx d
M(TCK 100
0 w= (401 of LX6X )X density
W= (40 of 10X12X6) X1-0%
w = (401 of 720) x1-025
W= 293X1-0%
W= 2952%¢

@ d= distane
A e 75 P
Kemark, W PA por e Moment
TotaL |00 X]2= |200 50 60000
gt 40).of 10K12= 48 gs O 4560
152 55440




_A

L/

Finar LCF = Moment
Area ' =

= 55440

[S2

7’812§M

a/ 48126 — 95

d= - 46-g75m by head,

- T T e e W W W W W T W W W W

(1) MCTC = WX GM(8MY

oo -

¢ W= LXBXdA X density gl

n [00X[2X6X 108

\i

\\

W = 7380t

. for BML, —
FF' = Momewt of INtdtt weA ]

Intact WPA

FP' = Moment of ToTaL WPA - Woment of lost wPA N i

TotaL wPA - Lost WPA
Whef&/ Momert = Ared X dist wert oF e midship L

= (LB K dist- Tt of) —{( bl o Jb)x dist w5+ cor} i
- Pl ofub ’ i

; F' = L(100X12) xo] - {(40r0f 1002) X 45} ks« H

(1ooX12) — (401 [-of 10X12) L

FEC = p—2460 1]

1200 48 1
L s oo H
FF' = 1-8%5m sk, ;_:Jx S |

. ! 3




BM_ . Tlop Intact weA

R InHiay voume

\1

BM_

T* coF of Totar weA — T* (oF of Lost WPA

INFHAL volume

M, = [ L’ gb(#ﬂl ,p;/,o,lf be> oL (4]
R S,

[/Il

1

InrHoL volwre

Wherg Y = ASTONE b AXIS G4 & AKW 72

BM, = | 12X 00 +(IZX/00)(/'&'?5)’Z, 40/ offlleg3+ (12X (46 875)

>

Y

| - \ |2
100X 12X 6
BM_ = {1000000+y2)g #5T - 40of 1000+ 263¢H0 88}
=200
BM_ = 100428 F5— 40(of 2646H 875
F200
BML = [0p04218-F5 — 105868 FS
E ‘
AM, = 898350
F200
BM_ = 124-FH m -
MCTC = WX BM. -
oot &
McTe = F380 Xi24.7FH
[00X(00

MCTC = 92-08(tm

() TotaL pim(T) = wk d

MCTCX (00
T = 295 2X 46-8%S
92081 X100
T+ 138275
9208-)

T> 1:S03m by hedd,

‘ -

.

(b(l O»f nuA gtgn of 4) ;
4




7|

L
Ta= Totawtnmx LCF
L&P
Ta= [ 503X 48125
100
Ta= 0 723m
- '!;c = -F= Tax
T = ) S03-0 723
’I;c = 0-F80m
_ Frd. Aft
New Draft 6-250 6250
Tf& To ) - #80 (-)0-723
FnaL draft ¥-030m 552%m
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NOV 2023 AM

A bOX Shoped. vesiel 4120X20m eyery KeeL diaft of 6-6m, has a foywad,

ende wmpgitment 14 (014 exmwrzg e fu width. apove +the. I8 1onk, r

Whith-is 1-6m high-The. compartment is filled. with homogenow cargo

(b=701) - The wompartment is bilged. apovethe DE 1Nk - find. +he.

drafts if-the intiaL Ko i< 5-2m.

S0

PR |
F—

cqse 36

volune of it pugganyf = Fo{. of 4XbXd-h

= 01 of W¥A20X (¢-6-16)

= 70/ of 14X20X5

70 of 109

(B 0\

980m?3

Intatt WPA = INFAL WFA - Loft WPA = LB - F04- of b

= (12020) - 01 of (14X20)

= 2400 - 70/ of 289

= 2400 - 196

= 220¢m*

SinKage = Voume of tost busyony

Mtalt weA

z 980

2204

= 0-445m

New digft = INfIaL dwoft +sinkage

= 66+ 0yySs ]

= F-045m




B -

2> Tofinds draft forward & aft

Totaw tm (1) = wx el

MCTCX 100

O w=(p] of 4xxd-h) Xdearty

w = {70/ of 1#X20X (66-16)f X 1-025

W= 98oxl-0s

w= 1004 St

N 4= distane(n)

d=h= Anaw LCF - ompavtment LcF

Remarks WPA L'C-F wrt AP Momet
Tota 120X20 = 2400 60 144000
Lost Fo1 of 14x10= 196 "2 ) 22148
210¢ 12185 2

Final LCF = Moment

weh

= 128 5L

2209

= 55 287TmM

q= ANaL LF- ompartment LLF

d= 55287-1/3

= -57-73m by head,
(1) MCTC = WXOMe

100t

N = LXBXOLXC/@O&/W

W = 120X20X 66 X1-025

W = 16236 ¢

* GMV

GZM(,’/ KM(/ sl KG?

4
KML - Ke f‘ 6Ml/

Find, KB by momert

Finow k8= {New vo‘)’i resel x vewkBofvessed b - [P of vol-of commrment KBofmartmont}

InHiw volume of veuiel

_------vvvvvvvvvvvv'--.-"-'-"-'-'-"-""W




W A

Final k6 = {(120X20X 705 )X (#0450 | - { (101 of 14x 20X (x0y5-0) x (£4P41¢) & ‘

120X 20X 6. ¢
Finaw k8 = § 16908 x3:523} ~{104%22Xy-323]
1S 840
FnoL K8 = 59566 884 - 46/3-592
15840
Finw KB = 54953292
15840
FinaL K8 = 3-469m
Now, Find BM.
. FF - Momeyt of Intact WP
Itact wPA
£P = Momew of Totaw WPA - moment of st WA

TotoL wFl — LSt WAl

where, Moment = AYeax dist w11 COF je- migship

pel = (LBX dist wrt of) - [(Plof 1) x dist w07t o}

t6- b1 of 1b

FE = {(20x20) X0F = { (701 of 19x20) X 53]

(120X 29) - (701 of 19X 20)

FF = o0-(196x53)
2400 —196

FFT = 0388
2204

FF = =Y -H3m
BM. = TF (ofF ntact wPA
(cwut 7w CoF) (nifial yolume
BM. = T* cOF of TotaL weA — T 0OF of (o3t wPA
INiHAL volume -

LS nnooooencoooneoncnaninonnanlon



.~
o
o e
-
» .
» My = [ BL segr) | _ ) of [ b4 1 bL(g?) ]
) L 12 J L/L ‘
’ , miHiaL volume
y .
» BML = [ 20X120° 4 (30x129) (4 713)" L_opop ”""137*(20)(!1/)(53”713)2;
’ 12 J [ 12 J
; 120X20X 6-6
’ BM, - § 2820000 + 53209686} - 70]of § 45%3 333 + 93202 205F
: 5840
' BM, = 2933209-686 - 70]. 0f 93#/ 94 636
b 15840
) BM,_ = 2933309636 — 656036 245
: 15 840
) BML = 2934273-4Y)
’ 15840
‘ BMc = (Y3 F6Fm
KM, = K8+ BM,

KMy = 3-469 +143- T¢F

KMe= |YF-23%6m

M. = KM, - K

(M = |YF-236-52

(M, = 1Y2-026m

MCTC = WwXGMe

|00t

MCTC= 16236 X (42036

100X )20

MCTC = 2306096 496

(2000

MCTC = 192-17S tM




LN

) Totay tim(+) = WK & i
MCTCX100 ]
T,= 1004 5X 57 73 «
192 175 X100 :
= 5F9F2 709 j
192174 (
.= 3-01Fm :
Ta = Totaw tomX FinaL L CF ;
LB8f ¢
Tq = 3017 X 55 28%F :
|20 )
Tg= 1-390m P
€
T1L = T-Ta :
T]L e 3-01F ~1-380 4
Tt = 1-62%m 4
Furnl Afe
New draft F.04S F-0Ys
Tf & Ta #)62F  ()1330

FinaL draft 8- 672m 5:655M gng
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FEB 2024

Y S .

A box Shaped veiset, 100m torgq , 20m wide, 12m deep S f/oaﬂ?c] in Sat wattr

PHPEC L

|

On an even keeL aft of ém. A forward/wmr; Compartment s 1om tong,

12m Wide and. extends from e 0ues bottom 10 a, waierﬁgm flat, 47

above he kel The Lompartment contains caigo of permeabity 25°)..

And. new diaft if Fhic compartment 1s bitged.

 GoI:-

2774 | | doaft=6m

|

@m v/ A

h= Tn‘ /ﬂ | b= 25

" — T p—— *//
L IV

Case 36

Volume of st bugyany - 254 6f AXBX(d-W

= 25 of 10XI12X(6-4

7T T T Y W T T e v e e PP U VP Ve e wvwewSewSTS
|
| ‘

= 025X 10X12X2

r

= \GOm®

INtact WPA = INHIAL wPA - WPA lost = LB - b b

= (100X20) - 251 of (10K /2)

= 2000 — 25 of )20

< 2000- 30 r
= [970m*
smmgffi - Volwme of lost buoyany
Intact wea
Sinkage - 60
(970
gm«age: D 030m
New dradt - oL draft +sinkage
= 6°0+0-030

= EO36mMm
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2> To4indw draft forward and. aft

Totaumm(t) or Tim caused (te) = wx L

MCTCX (00

0 w= b of 4XbX(d-N} X densify

w= {251 of 10X12X(6-H) X 1025

= 60X 1025 4

w= 61rS T

0 d= distane(h)

d=h= FiNAL LCF - (ompartment (cF

Remarks n PA LCE wrt AP MOoment

TotoL 100X 20 = 2000 50 00000

Lost 95 lof10K2 = 30 95 () 2850

ntact 1970 9750

\

FnaL LCF Moment

Intact whh

\\

Fnar LLF gFI50

1970

\

Finav LCF = 49-315m

d=h= finaL LLF - compartment LLF

4=h= 43 3l5= 85

d=h= —4ys-685m

iy MCTC= WK GM (e,

100 -

\!

LX BXA X densidy

Al
A [00X 20X 6 X (-0
A

= (23001

FE' = Moment Of Intact weh

Intact weA

FF' = Moment of TotaL wpA - Moment Of lost wPA

TotaL wpPA - Last wPA

S090020020020000D0000NDNNNANINNNNNINNANNNNNNAONNOOeLs



1

i

= (8K it w8 - (o] of xR

LB - pi of Lb

= {(10x20)x 0} - { (25] of 10K12) x 4]

! | |

= O-{39X4s)
7 2000- 30
= J350
1970
= -0 68sm
AM _ 11 oF intatt wea
(Grout new CoF) InyhaL volume
BM_ = T* coF TotaL weA — T* OF jost weA
Inuhal volwme.
8M. = {BL+ 8L} —p[ 4 bL+bL(y")}
LXBRX d
M. = {20/“003 -r(ZOX'OO)(M@S)‘I;,25‘/'f’z’(’ogf(uxw&ﬂv-é&&)’é
Iz 12
: | [00X 20/ &
BM. = {1666666.66%+938-45f-25] {:000+2504—5+, 307}
12000
B BML = 1667605 1| F - 25/ of 25145Y.30% |
N it 12000 B
BMC = [667605 (17— 62863- S7F ]
| 2000
i BM. = 1604741 54 I}
12000
I Rl 7*7***8“"(, = (33 F28m . ) ‘;l
N e MCTC= WX M, R
1o0L )
7 MCTC = [2300 X 133 728 -
- s P N

MCTC = 169 YgS 4m



ol

(v Tota-mm(t) = w- L
MLTCX 00
t = 6/'SX Y5685
1644 8S X (00
t= 2809-¢2%
6448 5494
Tt = 01FHm

TQ = TotalLtumx Final LCF

LBP
Tq= 01 X492 35
(00
Ta~= 0084m
T = T-Ta
T = 01H-008y
Te = 0°0D8F M
Fwd Aft

Tr & T (H 0087 [-) 0-08¢

AnaL draft NELD 5 946m |
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- NOV 2022 M,
P 0CT2022FE8 018

A box shaped. yessel Fsm X Lomx ém g ﬂo&ﬁ% In SW on an even KeelL

dYaft of 4:5m - fnd, the new drafts Fwd k At if #he forward compariment

B Aug 2014

5m long JiS b/;,yed-
Sol”:
—sm— /
. ) ‘/,,\
Casesh 7 T L7
volume. of (oSt busyany = AKX bXd
= 5K10X9-s
- 225m3

INtAE wPh = IOl WPA — WOSt W f — LB - Ub

= (#5X0) — (5K10)

= 750-50
= 700”’)2
SINKAge = voluwne of it bwyany
Jntact wen
~ J25
700
0:324m
New diaft = Iniiel axast + sinkage
=~ 4.5+032
= 4-824m

> T find A0ft fwd and aft

Totol Mm(t) = w- A

MCTCX100

0 w= LXbXAd X de/w‘?/
W= SXI0X4.S X028

\\

\

W= 23%0625%

AR A R R M A R R L N A NN L R R N B BN R R




A A

N d= disterce(n

d= W= EnaL LCF - ompartment (SF

“To find FinaL LCF

ol

/

g

i

~ Remavis INPA LG W7 AP MOmEnt
N TotaL 75K10 = 7F50 3%5 28125
LoSt 5XK10 = 50 725 (-] 3625
Intack 700 24500 ]
FinaL LCF = Moment »
| Areq
N = 24500
- 700 :
- 25m
d= FinaL (CF - comportmend Lef c
d= 35-72'5 =
d= -37-sm by head. -
(i MCTC= WX Q{VM_g
0oL

‘W= LXBXAX qensiy

W= FSXI0X4.5 X1:01)

Wz 3459 378t

1%

l

/

© Kl s not gt in question, we wil/ yse 6M, Mstead of GM,

For BML’

FF' = Moment of Indact weA

(o NPA

‘ v

|

FF' = Moment of TotaL P4 - Moment of (ost 78

Tota WA - (pst NPA

PP = (LB X dist w¥t o) — (b dist wr-t OF)
L6 - 4k
er' = 1(#8X10) xaof - { (sK10) x 35}

(#5X10) - (s X1)

F = p~{50X3E)

350- 50




T A

ce - 1750

F00

FF' = 9.5m by head

BM, ~  I'cor Idack wea

(apout ngw @] InijaL vol

= I*cof HotaL weh — THoFf o5t weA

|ru-hal volume

D) L
(2 J (/ j2- J

LXBX 4

= f’Ox%sﬂwﬁsz-sJ” _ J10x5° L hoxg)379*G,

2 L 12

il

FSXKIOKY-S

a ﬁSlSGZ-ST%MS} - 10416 F + F03)2-5 )

3346

= 356250 — F04 6 66T

3375

= 285833333

3315

= 84.694m

M(TC = WX BMc

ool

MCTC = 3459.375 X 84 691

e e e e e —————————

(00X 75

MCTC = 39-064 tm

Totar im = w- A

METCX 10D

T = 92304625X 37-§

39-0¢4x 100

T:=- 8648434

3904 372




T= 2°24m

Tg = TotaL fm X EnaL LF

LGP
Tqa = 294YXx35
Fs
Ta = 1.033m
TP = T-Ta
Tr = 2:244- |03
Tp = 1-184m
Forward Aft
New draft 4. 82] 4.8
TF & Ta 4118 ¢ 1N033

FnaL daft €002

3788m




Y S

J/)N 2022

A bOX Shoped. vedel j9om X2Sm b even Kest diaft of 8m Kb +34m ha

& (ompartment at he fore end 45 mts in length eﬁmw/ﬂ Uk W) Ath

Of VeNBL- COLUMArE dTaft F &R qftes that compartment s bilged.

80103,

—Im—

3 A

ﬁn\,ﬁ 8m

KG:4-34m

/q?w

case 1A J 0 e !

Volume of lost bugyony = L xbX

Y 2 I5K25X 8

= 3000m>

Intact WPH = InthaL wPA- WPAlort = LB -4k

= (190X28) - (1S X25)

= 4-F50 - 375
= 43F5m*
SNkage = volume of (oSt buoy ongy
Intact WPA
= 3000
4375
= 0-686m
New dvaft = INHiaL draft + Sinkage
= 800010 €8¢
= 8 €86m

>To coulate droft fwd k aft

TotaL tnm = WAL

MCTCX (00

0 w= LXbXd X densty

W= 15X2S x8x I‘Ozg

W=z 3075t

-'-—vvvv‘rv'-'-rvv‘v"'--'v---'--'-‘-----.---q




") d = distane (h)

d=h= Mo 1p- wppaﬁmdt LLF

Tofind Finas LF
Remarks Weh LCF wid AP Moment
Total (90X 25 = 4750 95 45\ 250
Lost I5X25 = 375 {825 (-)68437s
ntact | 43%5 ) 3828125
AnaL LCF= MOmert
Intact weh
- 3828125
4375
= B8F-5m

d;h’/ Fff)ai LCF - COMPCU‘WY)W LCF

d=h- 875-182S

d=h-= —95m by head

(0 MCTC= WX M

100 L

* W= LXBX 4 Xdensity

W = [90X25X 8X (025

I = 389501

G]ML = /(M(/ = K&7

4
KM = K8 +8M,

> KB = NEw draff/z/ - 8'686/)/ = 4.343m

->770 coLcuol®e 8M.

FF' = Momont of Inract weA

Infact wpA

FF' = Momont of Totaw wes - moment of (st weA

ofaL wat- Loit WPA

Fe' = (LB xdist-wr1 CoF) — (Abxdit- o1t (oF)

LB~ b

FF' = (4F50X0) — (375X 8%°5)

4750 -375




ISR, Ry (USI——

s g2Rl0-5

4275

FF' - FSm by hedd, (ardy from bilged area)

8M_ = I" wf Intact wrh

[vtial volume
BM, - 1% (of TotaL wrp — T OF (et weh
nrttaL volume [
BM = RL> _,_3(_(&)7’; _ f bL3+ bJ«CﬂL)L F
12 AJ N N
LXBXA };
ikl 125’29031—(%)('90)(?'5); ~ ls{’;’ff f(%x;g)(ﬁqu’ﬁil
[9oxX25x & j uﬁ
BM, = {1428 958332 + 2bH8#S)- {70325 + 2284375]
38000
BM_ - 14556FF0-83 — 3391406-25 |
38000 i
BM_ = 1116536458
38000
AML = 293-825m
KM, = KOt éML
| KM = 4.343 +293-825
KM = 298 l68m

OVML = KM - Kk

GMc = 298168 -4 3¢

M.~ 293-828m

MCTC= WXOML

[ooL

> 38950x 233828

[00X|90

- - - - - — -
-
-

- éDqu}t’W




) Totar tm = w-d

MCTTX /00
- 3076 X'95

602:34F X100
t= 29728

6023Y 74
t= 4.850m

Ta = TotoL tnm X AnaL LCF

L&p
Ta= 4-850X 875
(90
Tqa= 2-233m
Tr=TTa
7;& Z 4—9%’2233
T = 2:6(Fm
Forwarg Aft
New draft 8686 8-686
T & Ta (2617 () 2:233

FinaL draft [1-3037 453" e




Y
PPRIL 202 A box Shaped. vesiel 19om (g L 25m wide Ot even KeeL diaft of 8m,
P f<0( S5 has @ fwd compartment 1sm.in gt with o permeabivy of
iy 0| 65 - Calculate dvaft FiA if +hat compartment (s bigged
Sol":-
tH5m— /7
T ; . KG ' &.5m
- deaft-g A bl gs]
]
L v
= [90m 3

|

Volume Of it busganty = bf- of AXbXd

= 651 Of 15X 2548

= 651 pf 3000

= 1950m3

Intact weA = TOTAL WPA - WPA bost = LB - 657 of 4b

= (190K 28)~ 65{ of (15X 28]

\

4F50- 65T of 378

= YFS0- 243-3¢
= Ys06.26m*
Sinkage = Volwme of Lost busyjany
Intac weA
‘SI/LKaﬁt"/ - 1950 + b N i B
450625
siamga Z p.Y33m

New dyage @ nvtaL diaft + sikage

New graft = 8 +0-433

New draft = 3:433m

7> TN draft fwd & aft

TotaLTrim (T) = wXd

MCTOXI100

—-v-v'j--’-3-‘-------....--.-'."-"-'--'.-‘
| |

| |

| | |




s

) w= jes) of Axexdf X densify

W= 165 of 15X25K8f X 1.02

W= 1950X).0%

= 1998 -5t

- g= distore(p)

d =h= Finat LCF - ompartment LoF

Romar ke WPA LCFE T+ AP Moment

TotoL 190X 18 = Yy 70 95 451250

Lost 6S1-of ISAY = 243-3¢ 182-S () 4448Y 37¢

Intact 4506 28 4067F6S- 625

Final L = Momend

Hadt wrA

FINAL 1LF = 404365 625
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