82'(0)in A Ship of Lenﬁm of 160 m , disp w = 10500¢t, CF= 3m gbaft +he midshp, mMCT(;WINGfT”E;
s 7?0: 18t, kM= 2-0m, Ka= 6:6m At dvaft of &9m forward, 3-3m ate, ﬂ?’ow)d/i
228 Uﬁ“ﬂﬁ on O Yok 14m abaft e foreend - The ide then fouls bﬁ 90m - Calcutoe.

Cher virtual M and dvaft {forword and. apt +hen.

Soi". m b& 90cm

Thak means, Reduction in draft = goem

M

RF= 69 Z t g
Reduction in dvaft= P PXRF* EEL e

1—

ot R TPC  MeTC X LBY L N {3 "~ 4?_4%%...4
90 & P —v‘- Px 692 ()szggrl(f
18 160X)60 = 9

90 = D 056pP +0-186 P
3o - 0-242°P
P = 371-904 +s

Virtual (o ss of am

oo AANAOAN NN TOTT T TSN NN

e FORMULA @
PX :Jc—\‘(joua) PX KM (Finay)
W (Inihiad)
311901 X ¢ ¢
- = 3#.90LxF0
[0500 - 3% 901 —_—
[D500
= 0.242m = 0248m
KM : F.000m
Kb : 6:600m
G 0-400m
IhaL gm: p-400m
V(055 0f M > 0248 m (%
(€
ResiduaL gm 071520, g
ste/; _f_ 01:‘:
TPCX(00 :
(4
Rise = 374-90L a
I8 X100 (1
|
- 0-20Fm a\
i




P @ @ P @ FIPOPFOFOFTF PO OTF T W % % % T W W @ S " W W W W m w e e e >

Te = PXRF
MCTCX100
(60 X100

= 604 m

Tél = Te. X LLF

| = 1604 x *7
; €0
= 0-772m
|
i Tf: TC,Ta,
= 11604 - 0.F72
- 0.832m
Draft Frwa Aft
L 6900 7300
Rise Q o020% () 0-2°%
THTa () 0832 @) o F**
A

—
=

Similir question : Sgp 2021, IAN 2049, TAn 2022




2013

JAN A yesseL of displacement #Z"odl?t‘bhna,‘cenjﬁ{wiibm/ MCTC 110tm, Ki. 6-om,
KM 6:4m , TPC 16 0Mes, onter of floatttion 2 mts fOrward of midiwp,

ﬁfblmdé 0N & YOUK 40mts ghate her forward perpeIN Al > (given initiad,
; A¥aft F4om, A 52m

Q) Find e fou in Hide which will meke +he yesser unktabie!

b What will be the drafis .forwarw and aft at that moment?

Qol":'f @}

b)

InH70L OM: 0.4 m
FinaL  CGM : p-0m

—e

v-1083 0f Gm O 4™

Virtual tog of am

PX K& (souia) PX KM (Finay
n-p , w
e s e 0.4- PXG4
F200-P F200
199D —0-4P- /.
2880 -0-4P= £0P 2880 = 6-4p
2 - € 4F
L p= 4s0ts
P = 450k
Fow in Hde = Reduction in draft
. r pE
Redueton in draft= P, PXRF
at R TPL  MmeTeXL
® 4_’_50_ T 4ML
16 (10X 120
= 928125+ F8-595
= 106-¢F om

= 106Fm

Rjse - P
TPC
Rise = 450,
16
= 28(25 em
= 0-28/m

A A anaoannononananfmnfrAAfrfArrerERrT AT NAAAANRNMNAMAMAAMANMNMSMNSMSMMOMONM MO O S 6N

m A a o



Ta = PAKE

-

MCTCX 100
= 450X 48
NOX100

= 1:96%m

Ta = To X LCF
LBP
= 194X ¢
(70

1 olsm
T]L: Tc—Ta,
1964 -1-015
= 0949m

draft Fwd
IniHiol 4. 200
Rise (-)0:-281
THTe- () 0949
Final 2:930m

Aft
5100
(-) 0 2814

(v 1015

5834 m

=

\

Similiar gperfion: OCT 2914 , OCT 20(9




2013 A vessel flootg at a araft : forwands &3m, Aft 9-4m, grounds at o point

quy | S0M aft Of forWaId perpeANCAT - Find the dYafts of e UeMEL and_+he.
o6 G ofter ide has fauen by Foom- y mer s 3401M , TPC 28, K F-6m,

APRIL , ‘
2019 Km: §-4m, Wﬂv‘h iém/LcF Fm forward/ of AP, Displatement 29000t

.
So1”- Reduction in dnapt - Foom
RF = 84_30 ( Bl
}
Z54m 2 (
A
Reduetion in draft= p PX RFY TR
at R — T
TPC  MCTeX L8P
28 340X(62
10 = D035HP + p- 05294
0> 0-08865F
Virtua (oss of GM
FormuL: @ FormuLa @
ALEE ] RE &hnfpinty
W-pP W(Initial)
_ 7836 XxT € 189 612X 8-4-
© 29000~ 789-6/2 ! 59900
= 0-213m —
KM: 8-400m - 0r229m
K&y @ F-600m
| GM . 0-800m nitiaL 6m . 0-8oom
j Rise = _ﬂ = 89612 = 0-282m V'fOJJO'YCO’M. 0:229m
TPC 2800 | Residual, am: -571 -
Tz PXRE . T8I LRKSE _ (p5qm
MCTCX 100 340 X 100
Ta = Tex LF M = D-604m

LB p 162
Tf= Te-Ta = 1154 _0.¢04 - p.¢som

Droft Fwd Aft

} Initok 8-7F00 9400

Rise (028>  ()o-282
THTO  (yoeso  (Ho 6ot

Finav 7 H8m a.F22m .,

AEE A B A B B T B T T A B T W c T R B, T, R S




" AR
i?}o'+;

»

" So.

N

An il TOWKES djcplacig 6000 m® -foats at dioft F:5-tm ,ALS8m The yessel
growds on a/faw% oL, 0N & YOk, At O pOSHION 28 M forward of amidahsp -
Caleuate —the up-thrwt fove On Hhe ships bottom aad —he FLA draft after
+he hadl hazs,/ﬁeuw: by 25 cms - The Wdros—fom‘a curve of 4he vesseU Afor-he above
AMofts Show —the followf% st : 1pp - l66m, centre of Floatation 6m abaft midshp,
Waes plone Qxea = 1850m*, 61M, = 550

Displacement=wjw volume x densify

= (000X [ 0%
= glsot

MCTC= WX GM,
jooL

Z 6]SOX 550
[o0X (¢t
= 203-3S tm

—_—

[OO

= 18S0
X |- OV
T 2

= 18-963t/om
Reduction in dyaft = 25em (

KF = 34 / | o)

Reduction in dragt= P 4 PX RP™
B TPC  MCTUX Lop

— —

18:9¢3 203365 K166

= P Px 34%
15 + 4

95 = D-0527F3f + 0-034)8°P
25 = 008€9“0

Ans

Rise= P

—

TPC X100

= 28F-€sY

NERNIN) - 0'1S2Zm
18:963X100




Te= PXRF
MCTCX 100

203-745 X)00

= 0 480m

Ta= T x LCF
LBP

= 0-480XFF
166
= 0-223mM
T—Fl TC’ T-w
- 0:480-0223

- 0. Ls%m

Drapt

TnihiaL
Rise

TH o

Finarv

Fwa Aft
5-100 5800

() 0152 () 0152

() 025F () 0223

4,691 58FLm

e

[ e S S ———



T A vessel hy +he foliowi/)f POHCMALS - [ Bp: 140, MCTC . 13017, COF : 3m forward of

2015 conter, TPC = 18, Displacement : 6240 b, Km : ¢-¢#m, Ky 5-8m, Draft forward : 5-23m,
Aft: 574m-She gvounds th@ on O YOCK 12m aboft the gtem-"The i ple -1hen {uil
| b&l 80 U Cokculode the vivtugh GiM ands her draft forward aﬂgL aft

N

)
'Hns; Reoluction in draft = 8oem
) RF ‘e 'ESm
) RedMCﬂon n w&ft: P + PX KFZ

at R =y
' TPC  MCTTX LBP
' 9 - p . PXss?
) — 1

18 120X 14-0

)
) 80= 005556pP 4 0-16621P
) 80z 0.2213FP
¢ P = 360 734 +
) VITHua  toss of M
) FORMULA @ FORMULA
) PX k6 (sov PX KM (FinaA)
: W-¥ W (Initiay
! - 36073454  Ba R
b = D:356m _ 03%0m
) KM 6-400m
) KO 5.800m
) R —— InitiaL em: 0-600m
) R el - (O3 of am L0370 ™
) Residual go: 0-2307 4
) Risez P 360734 _ p.r00m
) TPeri00 18X 100
)| T.= PKRE _ 360.TKSS _ [s2em
\ MCTCKI00 130X 100
) .
| Tas TeXWP o 1S26RF . p.z96m
) Lap [0
) T{L - TC,’ T(R_, = Iglé’o?gé .
' = - F30m
)
) DVaft Fd Aft
y IniHiaL 5230 5740
) Rise (90-200 (-)0-200
v M ()oF30 & 079




LT
2014,

|

|

APRIL |

20/5, |

JAnN
20T |

MAY

|

i

1

KKK

A VeLeL of L= 140M N =16000¢, MCTC = 130k, TPC= 24, LCF= ;Lzm' KM = §.20m,

Kh=F2m, pSm = 1330 m, dmff FrD = 6:68m  Aft = 8.8¢m , Grrounds on
isolotpd roué the dvaft +hen axe FWD 5-88m agnd. Aft 9.28m . Calcwiate
*,LOHO(/OvOﬁ

ww () The upthrust  provideds by the vock.

ocT

So)n--

2003 | ' (if) The. postfion wih vespect fo after pespendicutar, where -the grouod/‘% occred

(i) The vistual GM(F) ofthe vesier +hen
(V) The, angle of heew if she had. ﬁmmated/ 3m 0 stod of Confertine
(v) The, nse in ide W’@L for the verel o refloat
O 1 find mitiae H-0
Tim = 8§84 - 668

= 2 1é6m
Cov¥" 40 Qfter draft= Tvimx LLF
LBF
= 216X 72
—
= 11444 m

Aft dvaft . g -84m
Covy" (114,

IniHol H-2 jf’?‘?’ZQmj
2+ Find FEnoL H-D
Tom= 9.28-5 8¢

- 3-40m
Covi" 4o qfter drapt-= Tvimx Ler
Laf
= X T
(40
= 1-74-9m

Aft dvoft: 9.280m
Cory" ! LF4Im

FneL Bd 2 F-534m <

2+ Find. P
InthaL HD: F.729m
FinoL H-2 = F-534m
Rise = 0198 m

_— —— —_ — —_—

N M £ £ M &L &L & - & & & S & Ay S SR AR e fu Su S A S S A e & S & e e G e . Em s e s em s



4 Rise= P

TPCX[00
P38z P
24-X100

P- yzsots| —— Ans (D

@ postion. wr+ AP, where 3mtmw‘»g 0CcuUrs

Inifiae Anm : 2-160m
Finay tnm - 3-400™M

T, : 4240m
MCTCK 00
1240 4752XRE
190 X 100

93660 = 475 2LXRF
RF = 49 -579m

Pos wrtto Ap= 49519+ #2= [121°579 wt AP’
vittual o m

Virtual 03 of Gm
FORMULA (3) FORMULA (B)
PX Kalslig PX KM (Final
k- W (Inifiak)
7S 2X T2
! = u =~ 475°2Xg8-2
60004752 000
= O 2Lom - ‘
KM : 8.200m 0-2ipq-m
Kb 7.200m

Gm(sobd) - 1-000 m~
; = 1230
Fsc - 0 088m (FSM/M /l‘ssz«m)

OM(E) © D-9L2m

N GM. D.911m Nl am: 0-912m

V-fos of am : 0-220m Velossof QM ! 0244 m

Repidual gm. 0-692m Re sidual QM:
s

—




(iv) Tang= LM
WXGM
Tone= PXd
WX OM
TaN0 - 495 2X 3
155248 X066 8

T 6= 0.137466

6= 783 10 Eort,

% . :
v) Rise in hde vequed +o affoak = Reduttion at R
Reducton in draft= p PKRE>
ot K TPC | MCTCKLBP
= 4752 | 4352x 49-579°
2¢ (90 X140

= 198 + 43913
= 6373

—



'
L]

" Are
Y 208

VAPRIL
\ 2003
0T

’ 2025PM

“SO,nf.’;

79 VUQJJPL of VL 148m , LCF F0M , dyaft fOYwWaids §-00m, draft aft 9-gom, TPC 32,
h‘f}y ﬂmwm on ﬁfi/H’lg SIOPI‘% deabeﬂb-SOUJ)d/‘»y 10Ken at that
rwards depth as §-00M and aft depth aa 10-9m- Find the
‘ngif dvaft ofter tide faw [ﬁ (4 30cm  (b) 2:00m.

MCTC 264 ()
instant ghowed

For (B9
Reducton Tﬁwud draft. = 2007 sine deptn & draft is some at |
(bez frod part ﬁmwwwy forward. end-
FOT aﬂoat Henct, »f'(/lrf port i,fo;nu",md(’d.
Reduction in fwa dvaft = Rise + T¢
_ _ 2
Reducton in fwd, draft = Py PXl-LeR)
TPC  meTCX LBP
30 = P, PX (14-8-7#0)"
32 264X 148
%20 - 0°03]25P + 0-1S5F P
302 0:]869¢°F
P= 16046215 v~
For Siv‘ﬁﬂg ouerauy
‘rC = PX (L’LCF)
MCTCX 100
[Nl m = 1. 8m
FinaL Anm = 2:9 m (if sifting overaly Slopeof seabes dpdag )
Tc/ = 1-4m
10 = px(148-79
264 X100
29040 = PXF8

p(afloat) < p(sitting overaly
HeNw, vesseL it aftoct

P= 160 462 12
Rise= P~ 160462 _ posom
TPC 32X100
MCTCX 00 264 X 100




Ta= Te XL _ 0 434XF0 _ p.o24m
L8p 142
= To-Ta = 0474022
Z 0-250m
Dvaft Fwd Aft
(NHiaL §-000 9-800
Rise (0050 (-)0:0S0
T’f'/Ta/ (-) 0250 (+) 0°22¢4
Finol F-Fo0m 5'@‘740; -
For &
For aftloat,
Reduetion in fwds draft= P PX (L-LeF)®
TPL MCTCX 1P
e s L i
32 244-X148
200 = 0-03125P+ 0-ISSHP
200 = D-1869¢6°P
P = 1068-THiR8

For Ji-i’h'nf oUeYalky
P= 3%32-204

p(aflont) 7 P(sh‘ﬁnj overau)
Henw, vesseL 14 3&-}7‘1’% overadL

Sintey fwds already H0uck, fud diae & fud depts ic 8.0m
So, If hote foud bﬂ 2-0m
Fwd. draf = g-0-2-0
[= 60m|
Since, vesiel i sh‘ﬁ'% pveral
M of vesieL= glop of Seabed = 2:9m
Fwd draft :¢com
Tvim : 2.9m
At drafe - [89nm |

& o« oo,

)t



B | A
) ﬂ

TUNE ﬁ;}up of Lyrzoom, W = 500;.0 T/v MCTC =2504m , kM 10m, KG sm , TPC = 50t ,LCF10Sm,
H0R Dyoft F: 10M/A: Mm,ﬁround/i U‘ﬁhﬂﬁ on an (soldted, yow in fdﬂ/ Hete - At low
woter, the diagts are founds 1o be F95m, A Lim- Calaate the following
@ Position of grounding from Fhe. forwards perpendicutas
- b) Rise in ide” vequreds 1o vefloat e vesel
- ¢) Position of groundinﬁ from the cenfering if ship listed 5740 port at low water

~ /)‘ " A
ori @ 1. Find infhaL H-D
INHaL MM = J.om
Covrettion 4o apter draft = TNmMXLF
LBp
= 11X s
200
= 0:525m
Aft draft @ 11-000m
Loryd ': - 0525

WHoL HD  : L0-4FSm

2+ FndL Fina H-2

CONTethon 10 after dyaft = Tymy LF
—
= |*5 XBS
200
= D-F88m
Aft draft = 11-0°0m
Covyr" - o-F88m

Findd H'D = 10:242m

3. FineL P
NHL H'D = [0.4F5m
Finge H') = 10 2 zm
Rise = 0:263m
Rise = f_
TPCKI00 o
D243 = _Q
SO 100
P= 1315 s

o W W W Y P Y Y v v v v P v v Vv T B U v D v P P v O D v v v e e Y 9 Y Y




| @ Rise in Hee Teq/u}rea(/«m aftoot = Redu(ton at £

Te

Inrfiol Apm= 1-om
FinaL nm

= 1'5")

PX RF

PR——

MCLTC X100

-
-

0:5= 13ISXRF

2S0X)00

12500 = |35 X RF

Pos of ﬁmw;w‘/g from Fp=

Reduction in dyage ar K= p

© Victuaw wyof 4m
PX KGq (Solid)
W-P
1315X5
131585
50000~ 1315
0:135m

.
—

RF = 9:506m

|00~ 9:506-5

= té? 5 4931’2‘ "

N

+ PXRE®
TPC  meTeAIgp
- 13/5 " I131SX 9 S06*
50 2 50X 200

—

26:3 4+ 2.37F
28 677 em

fp-28% ]

\i

KM % 10.000m
K& @ 5.900m,

O™ : 5-000"(’

M

WXGM

Tone = PXd
Wxam

Ta/’SO: L.i’é_x_é:

48685X 4737

Ton6 -

®
P X KM(Finak)
W (intiay
131510
50000
= 0:263m

inifiaL aMm: 5-:0°°™"
V-lossof G 1 0:263 ™

e

ReSiduat oM 4 737m

[d= 15 3#4m_std of L] i

-




9 N
' i

’_‘;.___‘ _____ FERT ST ool SO e ol el O

32’0;"&% Ship of L=150m dvra@fn& s.oryffé}&fd?d: ol F0 aft- Her W= 13000t, TpC =23,
LCF = 73 50m vwu agrount at a point 20m aft of fOrwards perpend/cutas After

owding the drags ave found, 0 be 4= 6m forward. Gad F-om aft - Find,

(@) Rise N Hide vequired. for the vesseL o efloot

(b) Upthrwt experenced bﬁ—{—he/ e due o ﬁmundi%

To Find Inhoal H'D,
InifiaL tmm= 2-0m
Covveetion fo after dvaft = Trmx Lk
LBf
150
= 0-980m
Draft aft: z-poom
ot op-ggom
inrhoL H Sdrajt - w

To ﬁn& FinoL HD,
Final im= 2.-4m
) i-0Y i - 9. i i
Coviection b After diaft - z_ff_‘;;b:ffﬂos_@)
= 17F6m
IvVoft aft . F.00om
oy 1 Fe M

I

| Finayn$drafe: 58 e

Sol-

InraL H-S dratt: 6 020m
Final HS drap. 5824m
>8zFm

Rise = 0:196m

Rise = __[ > D96 = __f_ 9&;&50'8}37

A A B B E R BEENEEEEEEEERE R REEEE R R R R E R R R R R R R R R R EEEERER'"

TPC | 23K 100
@ Rise in Aide veguireds 4o veftoat = Redyction of dvafe otk
Reduction of 4rajt o+ R= P o PX RF*
- S L L LF S PR TPL MCTCX LBP
In Queption, MeTC not given [
Inihol tim= 2-0m ; - 0-8 50-8 56, &%
Finol Aiem - 2-4m 1508 + 4 s
= hm 23 636'155X 150 .
| Te = PX RE = 196+ (57067
7 M CTC R )00
| MCTC = 626 F65 tm




JAN | A uessep ‘o} disptacement 29,000t (mﬂﬁéoom, Fwds drafe Fm aNd aft draft

20350 g 5m vy ogrouwd without any domage 10 her huil - Her MCTC 250m fem

5017

and. TPC 20t/em, LCF 105m, FSM 1000 4m, KM 8:5m, K& 78, Tide then faus
ba S0 em . The dvafts +her pbserved were 10 be Fwdl #8m and aft 7 5m.
cColewate with veference fo COF - .

(@) The tocation ohere +he ﬂroundjnj occurred

(b) The r@iduat Gm

@ ’:aUA n ’hd/@ z Kedli(:h()/'/ In O«‘{'t d;{o\ﬁ = 500 e, 0-{( Pml Lf)
For aﬁoar,I 2 \ “Bwundfr( /
Reduction in aft draft= P, PKLLET gy 7o)
TPC MCTCX LBP
P P X /osf

P

20 550%200

50

AR

50 = DOSP+ 0 220S5P
50 : 0:-2305°P
P (84.843 1 « 7
Fov 5:‘#1‘/&7 overoly,
TC: PX LCF
M UCx 100

INitiod, tNm = 1-S m
Final tim = 03 m

'—E: 1-2m
l-o= PX105
250X |00

Pz 285 %41

p(aftoat) « P (sitting overaly
Hence, vessel 1§ aftoor
P= 184. 843 1<
TO coplaode the poaHv‘or\ (/Oheré, ﬁmw)d/‘g; occureds 18

Tes. PXRF
MCTCK 00

250X00

RF = 1623 m n} g

anTMTeTTITITITTONDT



|

‘A veseL of cusplacement 29000t , (ength 200m, Fwd draft Fm and aft draft

|
|
)
)
)
)
)
)
]
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
]

Wik §5m ywuy Yound. wWHhout o(amcyew her hiuk- Her mCe 2<o0 tm/om

AM '
aNd TPC 101fCm, LCF =105 M, £501 = 4000tm , KM 8:5m , ko 78, Tide then 4o

bg 50 em - The draft then gbsened, weie 1o be pwd F8m and aft 1-5m
coluuate with Yeferente 1o cof: | .

(a)The location where e ﬂvow;dlg occurvec

(b)) The vesidual M

S’ Fa m ide = Reduchon in drgpt at R = 5007

infiaL H-D -
Covr" 10 aft draft = Iﬁ“’”‘ LeF
(BP
= ['SX105 _ 07875
200
Aft drapt : g-s00m
(ox3n . 0 F8FSM
prees B ist
oL HD L 7 Fl25m
‘ D
AnoL H Fila= g
Corr™ 40 aft drft = THmx LeF
LB
= 0:3K105 - 015357
0-3K19>
200
Aft draft. Fsm

Corr: (401575
FinaL H-D* F-g5tsm
iAol H-9: FF)25m
FnoL HD: F£575m
RSe . p-05Sm

Rse = _F
TPCX |00

pDoss = P
20X100

P= 11048

Reducton in droft ar k= P PXKF®
TPC  MCTCKLBP
50 = 110 4 [[0XRFY
20 250 X 200
| 50 = 5.5 4(0-0022XRFY)
| Yy-s = p.0022 X RP*
| RF*= 20221 272

RF = 142:223m

— 4




Vittual (bss of M

FORMULA (A)

PX K (s

n-°P
- 10X TF-8
29000-110

= D-030m

KM
K&

M
F<e

- {Jo0X &5
29000

= D0R2m

&-sp00m

F-800 m

0700 m

SMm = 100
0-035m (B, V25190)

GRLE 3, VbEs A

v-{os of O

Repi dual € m

. 0:032m

0.¢33m An

- pos
S

naaaaéaa

e .A---_‘.Ann‘\ﬁ-“-ﬁ-ﬂﬁ“n.........‘.‘.
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THEORY FOR MW HINDSHIP GROUNDING  QUESTION

1) TN MV Hindship , if TWHIaL & final dmaft i< ﬁ#‘uen,. find HS draft & displacement

for eav of these draft-
Difrerence between guplaement will guer

9 Distonce of the Yook Wil &8 Converfed. fo LiLe

step@ - Prom NHHAL daft, find AL Le b2 m-formuta-
Tam= (UB-LLG)
MCTLK 100

Step @ - Sinu‘ng from final diaft, find FinaL Lec.

x disp-

Now QASJume x @b po&“ of ffour;djﬁﬁ
Find value of P iﬁ momet methool

RemQqrks n Lot ———

Initral clsp T Lew L-moment

Qvounajfg P ” pe——.
FinoL Final L moment

FinaL Lt = Finod L moment
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