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APPENDIX (A)

METHOD OF FULL-SCALE STABILITY

SURVEYS

General

To find KG and (D) of the vessel as

built, an inclining performed. The

designer is often re

fo s execution and must

-

v | .' - .
know the procedure -‘}\Cﬁjf thie exercise are

Measure dra amidships, check’

readings by plotti ,@ O ’ ] iné&s "plan or general
"ﬂ:.. \

arrangement (GA) ,.; a % ifference between

operating draught, ud.i {;5 R»-‘draught (moulded) .

Fafakanis = s
Use hydrostatic data to “find D
AN T

it often does, € “takes' ¢ cund an axis through

If the vessel trims, as
the centroid oflEhe water] ‘dhaught used when

5» reading off D frolﬂthe ydrosta curv:ﬂmust be corrected

ﬂ‘lJEI’JVlEWI?WEI’]ﬂ‘ﬁ

T = (T + TA) ~ 2 + (TA - - S) x (X = L) sssvene LA-L)

to

X = Q%g:&&ﬂﬁeﬁu\ﬂsﬁqg}wﬂﬂﬁ centroid
of the waterplane (positive when aft of midships)

S = design trim (positive)

Tpr» Tp = draught fore (F) and aft (A)

As dealt with in some detail later, the outmost case

‘ must be taken when determining KM for a vessel with substantial

trim.
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Expose the vessel to a known external moment by several
movements of weights changed from side to side and back
to amidships. Measure inclination for every movement.

Check relationship of inclination to moment, and

calculate the metacentric ight, GM.

d ;;“ﬁlksented in tanks (free
J
ied@ping up tanks 1if

ielowered) with the

\\ j:z::'ng to chapter (2)

nclined by using

possible), de

correction é

Find the D an

o, ﬁﬁh . x\
the relation th ‘\\

I B S I ) (A—Z)
By resolving mome ﬁg;gfgg g . and moments of items
that do not belong o #‘j' for the light vessel
condition, iJ-:::z:::;z__“___Tm,__w‘ﬁ.nnel, liquid in

tanks, other i;. ave not yet been

l 1

brought on board (1e, flshlng gear, etc). Arrive at the
s ﬂ“uﬁfl"ﬂ] LIS A iz oot
form show and task 1s completed The rolllng test,

ARG RRTHIR IR Y >

w1th ater.



265

The practical execution of the inclining experiment

As the intention of the experiment is to find KG
and D of the completed vessel, fully equipped but without
crew provisions, ligquid in tanks and cargo, it should be

as close to the light condition as possible. This being

#'ghts must be Lknown as
’Amies sounding of all

!--!-i

ights must be noted.

not always possible, al
regard weight and.posi
tanks. Correspondin
This being done, itioned at its
berth so that hee ined in any way.
' and aft must be

\§x\~ ssel, the heights

same positions are

Then, draught readi
taken. If no draug
from the top of the
measured. Then, thes e plotted on the GA

or the lines plan to fiqiﬁpg :. and to see if they

agree.

]

Then, weig&ﬂs are moved f{rom amiﬂnhip to one side-
back amidship lﬂn m movement of
o et QG ANBTLAWHIMG
then bot i

aeﬂlﬁng ngmyfmflqng‘tla glendulum

with length "1", suspended, preferably into the hold, and

free to move. the heeling angle (in radians) is found as
seen from Fig. (A-1)
Then

@

.a/f (radians)

57.3 x a/f (degrees)
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,‘J%%'_ ;.;,ﬁ:ifﬂm i)

- o~ - kﬂ

NE T i

Fig (A-1) Suspended pendulum
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It is advisable to suspend the small weight at the
end of the pendulum into o0il or some other kind of liquid

to dampen oscillations.

The weight to be used must produce a reasonable

heeling angle d¢gmax. They e determined by estimating
D and GM.

If the momeh = 10 degree, we
obtain

dMemax =

. o

. = % 578 )

The estimatio ¢ _ )y preliminary weight
and KG calculation as d&gE—wis$ eviously, or a rolling
test can be perferm prior #tc ]ﬁging experiment.
Assuming GM 070 T = 30 t, the

'!
inclining weight Jgould be abou ” toJJ.

s IR S GWE ARG = oo
else is at hatld , a barrel fan be used. It can be filled

i Wﬂmﬂ\‘}ﬂﬁfﬂﬁd'ﬁﬂ’mﬂﬁ § peree 1o

reached, Sthen emptied and moved to the opposite side of

the vessel, and then refilled, both half-full and full.

It is important that one person is in charge of
the experiment. The plots of heeling angle versus heeling
moments, must be checked for each weight movement by the

person in charge.
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and decreased in the .pa fore body. The consequence is
physical increase in IL, and thus in GM. If we use the KM

for the vessel without trim for the evaluation of KG, ie.

KG

"
2]
=
o]
N
o
E
=3
o
O
[§)
c
5
<
(¢]
=
=
c
=3
e]
c
r*
(—,-
2]
(=
=S

- GM (i . g inent) ........ (A-3)

Then KG i:;ﬁpﬂ’f! too optimistic.

Vessels often tri 1nclln1ng

{\\\13 advisable to

“\correct KG.
%,

experiment. If

person in charge
understands the physicaliiidback @ of the inclining

represented by equation-{A~2/

The fomW*fbeu%i I1"“-‘of systematic
'| I'II
-,ta nee-e- rom the :perlment. Also,

e B YT W NI
PR IRFRIH TN

collection of all
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Accuracy

The accuracy of the inclining test and of the
stability calculation is dealt with in an IMO document,

Reference [27].

Apart from the features already mentioned, the

sho&taken with care, and

———

be checl he |expérment proceeds

following points are made

|
>
=
=
=)
(0]
®
»
=
2

aced on draught
g weights
pendulum (for reading
1 period of the
vessel s I A : 0 each other

ent versus heeling
angle should=be

- The maximum heeling angle s \Lﬁ Lbe in the

Y.

range ﬂ—
e AUBTHBNFHH NG -oomise

should not be ruled out. ?hls manlfests 1tse%§ through an
angle oﬂ KA IR URWBNYINY
n inclining test cannot be meaningful in such a

case because a false GM will be measured.

The reason for taking trim seriously at the
inclining experiment is evident from the studying. With
trim be the stern, the waterline alert. Normally, the

breadth of the waterline is increased in the after body
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Report form on inclining experiment
1. GCeneral information
3. (Continued)
(a) ~ Shipyard : ) Welghts shifted from port to starboard side
Shifting Weight Shilting Shifting Penduluim
Yard No. and/or vessel name : weight w distance moment swing
i No. (metric tons) h (i) W.h (mt) a (cm)
Signal letters ¢
. 1 a) =
 §
(b) Date and place of experiment s 2 g =
3 a
Time ds Time completed : 3®
4 a, =
Berth and mooring 1 \ l: ' ’
i -
Weather : Sea : P ,‘}\\\\‘ ‘,I '3 W= My = i
Specific gravity of water 1 ‘ ‘ ’
" o, ] .
(c) Person in charge | — - arse metacentric height (GM) of ship as inclined :
f—_ (M{eMp-l00 L
(d) Attending surveyor 3 p ala; + ayp  —_—
. ; metacentre above reference line (KM)
a ant draught =
2. Principal dimensions -
o - ed for trim =
(a) Overall length Lah : e 2 .
Standard waterline length f - for the free surfacs effect in tanks (gm)
Breadth moulded Transverse moment of
Volume >
inertia of the liquid Y(t/m?) Al
Depth moulded (m?) wirface (1) (m#)
Designed trim on L
()" Oraught during experiment (operational)
Oraught aft
Draught fore
Draught mid
(¢) Teim (1) = (da - df) - designed trim on L E(yei
s g a  —
(d) Displacement in metric tons on even e
keel from displacement curve & = tro of gravity sbove K
Corrected for specific gr-v'\tﬁwm (GM + gm) 5
Corrected for trim -
3. Exacution of the inclining npurrr t Mome: change trim one cm (MT 1)
.‘_" ate nt draught =
Shifting weights consist of [
. ‘ Centre of buoyancy fore/alt of amidships (LCB) =
Length of pendulum(s) £ " — _______U
T t t etween the centre of gravity
Position of pendul ﬁﬂ— j w &qc r ol z-oynncy t TeMT 1100 ¢4 =
’ entre of gravity fore/aft of amidships (LCG) =
| t KG LcG
q o (metric ton: (m) My (m) Lz
Vessel at
experiment

Pendulum swings (a) plotted against shifting moments (W.h)

- Surplus load

+ Missing loads

Woeights shifted from starboard to port side Lightweight
Shifting Weight Shifting Shifting Pendulum
weight w distance moment swing
No. (metric tons) h (m) W.h (mt) a (cm) 6. Additional comments

1 . ap =
2 - ag=
3 ay=
4 ’ a, =
) W= M = a=




APPENDIX B
COMPUTER PROGRAM TO DETERMINE HYDROSTATIC/DYNAMICAL STABILITY
PARTICULARS

CONST NMumStation = 35;

Num 1 R

HumCal = 2;

NoOfM = 8;

degsp = 5;

Roll = 1.0252
TYPE NUMS &= Q.

Nurmw = O..NumW

Nume = 0..

YIAR zarray | Numns

XIAR =array ] Nuns ]

T{IJ AR zarray Nums, #g{z
VAR L, Bmld, H,WliDi&, Draft

BG w4

B,C, BB, CBB, DBB :char;

i, 3, Ma, Mn, M£, vﬂlﬂﬂﬂa ﬂﬂﬂjﬂﬁ‘@fﬂj

X, 2,00, WH, Cur, fp, Muid, Imid, }Pl LCF,

fon VeV QYRS ORI SN 112 6) 8
Mvmid, LCB, DISPT, DISPTst, TPC, MCT1m, A1,

AZ, AT, AWV1, AWV2,GZ, LDelOH, LDelOHcos,
Mcll,Mcl2,MclT,CRP,Dell, Del2,DelDif, BR,

DelOH, W, Work - tXNIAR;
Y,Ast,R1,R2,MR1, MR2, LDelR YIJAR;
kk,11 VIAR;

PROCEDURE Principal_Dimenszion;



BEGIN Clrscr;
Writeln(’ LBP 27);
feadln (L};
Writeln(® BMLD ?2°} ;
readln(Bmld);

Writeln(® DRAFT 27)
readln(H) ;
Writeln(’ HNumber
readln(Ns)
Writeln(Nw)
Writeln(’

readln(Wl)

END;

PROCEDURE Position_Toz
LABEL 10,20, 40,50; |
BEGIN Clrscr;

i = o; ﬂ‘LJEl’WIEWl?WEI']ﬂ’i

Writeln(’ Poaltlon to Input Half Breadths’
wiotn; ) WIRNTIIEU AANENa Y
1oz erteln(’ Distance from AP (Aft) in m 27);
Readln(81il};
If X1i] = 0 then
BEGIN
Ma : = i;

1 I = 3l

272
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goto 20

END

else
BEGIN
i = i+l

goto 10

ENMD
20: Writeln(’

readln (X]i
If X111 = ( ns/2 }

BEGIN
M = i;
y c=. AL
goto 20
END

else if X1i] =wl& then

BEGIN T.!
Mf:i= i} -
s ﬂuﬂqwﬂwﬁwawni
goto 4
B qmmnmumfmmaa
else
BEGIN
i = 3413
goto 20
END ;
40; Writeln(’ Distance from FP (Forward) in m %7 };

readln (X1il};
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Writeln(’ More Station 1Y/N1’) ;
repeat B = readkey;until B in 1% ."8% 1z

If B = 'n’® then

BEGIN
Ml := 1 ;
goto 5o
END
else
BEGIN
goto 40
.END;
50: END;

PROCEDURE Distance_from Mld shriE

i

BEGIN -

0 to Ma do V'

s = —(un/z - X}i¥

FOR 1

For i := Ma+1 to Mf d» Z]1] L,/ Ns;

o ”°Pl‘ﬁ%f’ﬁ’lw1‘§ﬂ‘&l'm’i
ammmmummmaﬂ

PRODUCEDURE Input_Half_Breadths;

For i :

END;

BEGIN Clrser;
FOR j = 0 to Nw do
BEGIN

Clrscr;

FOR i := 0 to Ma-1 do
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BEGIN
Writeln(’ Input Half Breadths of WATERLINE °,
Wiz T8, M.7};

HWriteln;

erteln(’Half Breadth of W&A’nﬁ” D
ot STATION °,X1i1:5 @a i
Read 1n (Y11, Jl)
END;
Writeln;
FOR i := Ma to Mf
BEGIN
Writeln ("Half Breadth
*m. at STATION 7,
Readln (Y1i, jl}

END; LA
.

1

Writeln;

For i := Mf+1l to 1 do

ﬂummm'swmm

Writeln (’Half Byeadth of Waterllne
- o SQEVRATOAMTING 18 Y
Readln (¥Y1i31)
END
END
END;
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PROCEDURE Input_Station_of Zero Half_ breadth;
BEGIN
Clrscr;

FOR j:= 1 to Nw do

BEGIN
Writeln (’Input DISTANCE from middghi O position of zero’,
’half breadth in w. of 2, Yo,
Writeln (’Station of zé “ 38 ] ] T BODY’ };

Readln (WW131); | \

Writeln (’Station of JRE BODY’ };
Readln (UU01431);
WRITENLN;

END;

END;

L
-
AY )
Th
iF |

PROCEDURE Find_ Initia 1?tat10n § 70, be _calculated;

e ﬂ‘lJEl’WIEWI‘iWEI']ﬂ‘i

FEOR 3:= 1 to

EEgES qmmnmum'mmaﬂ

FOR i:= 0 to Mm do

BEGIN
If (( Abs(Z3il - WW13l) > O ) And
(( Abs(Z]1i+1]) - WW13] < O) Or
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(( Abs(Z231i1) - WW131) = O} then kkljl := i ;
END;

FOR i:= M1l downto Mm do

BEGIN

If (( Abs(Z1i]l - UU131) > 0} And

(( Abs(Z3il) - UU1j1 = O) then

END;
END;
END;

PROCEDURE LonglInt (V : AR Cur:XIAR});

:XIAR;
O, P :
s, axi, axo, axp, codet, aC i s
LABEL 8; l

ﬂuai"‘a‘ww%’wmm

If w13l = nljiflthen

posie ammnmumfmmaﬂ

Curljl = 0
goto 8;
End ;

I : = )il



_ Repeat dCurlll := 0; inc (I} Until I nldl;
I :=mlil;
WHILE ( I - Mm } < O do

BEGIN
o = I+%;
p 2 I44:
q = H3;

CASE (Mm - I} of
1 : bedin
s := Abs (Z1i] - X101)5
dCurlI] := s/2% (V1I,

1281 %1
end ;
2 : begin
{axi = 9O;
axo = Abs(Z111 - 21;%
axp = Abs(Z111 - Zlpl);

o ’Iv??‘l';‘iieiﬁamwm kb
mﬂm)ﬂﬁﬁﬁwjﬁﬁ‘iﬁu 1 anenay

cc = ( axo¥(Vlip, 3l - V1I,31}
+ axp¥ (V1I, 3] - ¥lo, i1} }/codet ;
de 1+ axp/2; ‘

v]o, j1 := ac + bekde + cc*Bar(de};

278
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dCur]I} := s/3%(V]I, 3] + 4%Vlo, 31 + Vlp, 31};

I =14+ 2

gxi = 0O

axo = Abs(Z11I] - Zlol};

axp = Abs(Z1I1 - Alpl);
codet := axokaxp¥(axp-axo};

be := ( (Vl]o, j1-V1I, j1#Sar

cc 1= ( - (axp*V3o, j1 -

= (axo*(V[I, j] - Vip,

J
ac = VIiI, 31;
de = axp/2;

vl]o, j] = ac + bekde + cc*@qu g, GUths
f—;—ﬂ

g5 = de;
: ’ =L

ACurll] = s/3%( v1i1, Jl

I o= 4 % B A X

FI |
i, . iF |

. ﬂumwﬂmwmn's

. &Wiﬁﬁﬂimumqwmaﬂ

If za <> zb then

begin
(axi = O;
axo = Abs(Z1I] - Z]Jol;

axp = Abs(Z]1I] - zlpl);



elseif zb

begin

<> zc then

5 := Abs (z]1I] - Z]ol};
dCurll} := s/3%( V1I, j] + 4%Vio, j] + ¥le, 31 );

I :=14+ 2

begin

5ol =

dCur

+ 3%Vlp, j1 + Vlag,

I ==
end

end (CASE)

END; {WHILE}
I 5 =
V.

WHILE ( I = Mm ) >«

BEGIN
D le
B oIs
q 2=
CASE
1 : begin

Abs (Z]11 -

I + 3

111 := s%3/8

n13l; { Intedfat

o ﬂUEI’JVIEWIﬁWEHﬂ’i

I=23

- 3QW'1€Nﬂ‘§flJ3JV1’1'JVIEI’I€iB

(I - Y y of

5 = Abs(Z]1I] - Z]01);

dCurlIl := s/2% (V1I, 3l + Vio, 31¥ ;3

I:=1-1

end;
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2 : begin

{

axi = O:

axo := Abs (Z]1I] - Zlol);

axp := Abs (Z1I1 - Z1pl);
codet = axokaxp¥(axp-axo};
ac ::-( V]I,j]*axo*axp*(a;'"x

be 1= ( (Squ(axp)*(Vlo, d
(Sar (axo)*(V]1I, jl - VH
cc = ( axo¥(Vlp, j] -

+ axpk(V1I, 31 - Vlo, jl»

de = axp/2;
v]o, 3] := ac + be¥de + c§
5 3= des

dCurll] := s/3%(V1I, j

o
%4
o
]

wei il ﬁ'ﬁiamwmni

Abs(Z111 - P]),

. axmaaamfuumfmmaa

be := { {(Vl]o, 3] - v1I, 31 )y*Bgr(axp)

5
o]
i

-{¥1p: 3] = V1i, j1}%8Bar{axe} j/codet]
ce = ( —(axp*(Vlo, j1 ~ V11, 31))}
—{axok(V1I, j1 - vilp, J1}) }/codet;

¥ilis 33 3

I

ac -

dec

axp/2;

vlo, j1 := ac + be¥de + coxSqr(de);
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58 3= de}
dCurlI] := s/3%( V1I,3] + 4¥¥lo, 31 + ¥ip, 3l};
I s= 4 = 23

end;

ELSE

begin

{

a%y 1@ O

axo := Abs(Z11] - Zlol}
axp := Abs(Z]I]1 - Z]p])f
codet = axo*axpx(;ér-Auﬂ
ac := { V11, j}*axo*a}-h £

( (Sar(axp)*(Vlg il-V1l, 3]}} +

m;wwuwmwﬁmw Jalip)

= ( axo* (VIR $1-VIL 31 ) 4

A axpﬂvz@)ﬁ!'}a?@/ﬂ@*ﬁu UN1INYIAY

de 1= axp/Z
vlo, j1 := ac + bekde + cekdar(de);

5 = de;

aCur]I] = 5/3% ( V1I,31 + 4%Vlo, 31 + Vip, 31};
I :=1-2

}



Abs(Z111 - Zlel);

D
7
Q
it

axp = Abs(Zl}Il - Z3el )
codet (= axokaxpk{axp-axo};

be 1= ( (V1o, 31-V1I, 31#Sar(axp)

= V]p,j}—V]I,3})*Sqr(ax0))/codet;

oo iz ( - (axp¥(V1I, 31-V1I,J
_(axo¥(V1T, 31-V1p, 31)) )6
V11, it

1

ac :
de 1= axp/2;

v]o, j1 := ac+ be¥de
& iz d6;

dCurll]l := s/3%( AR |
I 2= & ~ &;

end

elseif zb <> BCc W er

bei”ﬁﬁg EI -Z1o}; “
dcur1I] Izi/ﬁyﬂﬁﬂmﬁ’wmr‘s
RIANINUNINYINY

s 1= Abs(Z1I1 - Zlol);

“dCurlll = s%x3/8% ( viI, i1 + 3*Vlo, ]
+ 3%Vlp, 31 + vla, 31 )5
I.z:21~-3

end

283
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end {CASE}

END; {WHILE}

Carlil = O

FOR I := mljl to nljl do

Curlil = Curlil + dCurll};

8 : end; {PROCEDURE

PROCEDURE VerlInt
VAR m,n,o,p,q
dCCur

BEGIN

CCurljl := 9;

CABE j of .
0 : CCurli] éa-ﬁ
1 : COuwrli] :‘Tf
ELSE ‘

=~ UL ININTNYIN

Repeat dCCHrlm] := 0: Ipc () until m =j;
_eﬂwqﬂ\?ﬂim um'mma 4

While m<j do

begin
O 1= m+l;
P = mt2;
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dCCurlml := W1/3%( Vvlml + 4%Vvlol + Yvlpll;
CCurlijl :+ CCurljl + dCCurliml;
= m+ 2

end  {While}

end; {Case j mode 2 of 0}

Else

m = 0;

o = 1;

p =25

q = 3; E

dCCurlml := 3/8% 'l_? '\ .H% + 3%Vvlpl] + Vvigll;
w = m + 35 - |

While m<j do

Begin
o :=m + 1;
Bt W 4+ 23 P
s 7
4Ch Vviol + Vvipl}l

33
..i

il

ﬁumwﬂmwm

for m =10 to j do CCur}J dCCur]m]

= QRAINTUUNIING AL

END 4{CASE}
END; {PROCEDURE}



iy

PROCEDURE Calculation;
VAR YM, YMI, YMIcl,YIcl, LMVolL

m,1i,1iii

YV, HAjst, HAvp, HMnid, Hiwid, HIcl, 1IMVk
LABEL 4,5,9;
BEGIN

FOR j := o to Mw ,§

BEGIN -
longlInt (Y, kk, 11,
Awplil = 2%HAwplj
Fof i = kkl3] to
YM1i, 3] @ = Z21ilIyli
LonglInt (¥YM, kk,11,
Mnidljl := 2%HMmid]j]
For i := kk1j] to 111j1 .4

YMI1i, 3] : A;'.»____-.----—.-,
longlInt 9YMI,kk,
Imid]l3] := 2%HImi J],

for & = W g OB 1) S F)S

Yiclly, 3] := QYr (Y1i, J])*Y}1,33/3

YIJAR;
integer;

SIAR;

o AT AN AN A Y

Ic113] :=92%HIcl]jl;
If Awpljl = O then
Begin

LOE; d; = 95

goto 9;

End;
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LCF13]
9 : Ina
YerlInt
IMVKk1 gl
VerlInt
5
Begin
KB13]
BMt14]
KMt131
BM11J1
KM1131
goto 4
End;
KB
BMt13l
KMt] 3]
BM113]
KM11 3]
4 . For

R mwmw UNIAINAY

Begin
fo

= O

= Mmidl3l/awelil;
1351 := Imidljl - Awplil*Sar(LCF131);
(Awp, VolV };

1= J¥HLkAwpl 3l

( 1MVk, MVK};

VolVljd = O then

131 = MVk13l/Ved
Iell3] ﬁ:""‘
KB131 + qft
Inaljl/Vol¥ 1J

I{B]ﬁ uﬂﬁ}fﬂ Emﬁw El’]nlj

= 0 to M1l do Astdii, 3] :— 0k

H

i1

rm:= 0 to j do

begin

Yvim]
Yerlint
Astlild

end

= ¥1i,ml;
(Yv, HAjst);

1 = 2%HAjstl]]
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End;

LonglInt (Ast,kkll, Voll};
for i := kk1jl to 11131 do
LMVolL1li, 31 := zlil*Astli, 31;

LonglInt (LMVolL,kk, 11, Mvmid};

If VollLl3il = O the
Begin

LCB141

i

goto b
End;

i

LCB13]

5 : DIBPT1j] := Vo
| DISPTst]l3] =
TPC13l := Roll¥
MCT1M1J] := DISP
End

End;

PROCEDURE Rﬂ%ﬁ@mﬁw‘a‘w gINT

VAR BBo :ch
BEGIN ammnimum'mmaa
ClrSer;

Writeln (° Hydrostatic Data’ :46};

Writeln;

Writeln;
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Writeln(’ "
’ *¥3
Write (°DRAFT’> :10};

Write (°DISPT’ :7};
Write (°KB’ :5);

Write (’BML’ :6};
Write (’BM1° :7};
Write (’LCB* :7);
Write ("LCF’ :7);
Write ("MCTlm’ :8)
Writeln (’WParea’
Write (’fwd mid’
Write ("m.’ :8};
Write ("Tons” :8};
Brite ("m.” 18};
Write (“m.” :6);u2
4

Write (Cm.’ :7);

“
|

Write ("m.” :7);

“‘”ﬁﬂ&l’JﬂﬂﬂﬁWﬂ’]ﬂ’i

Write (’Ton/c® :9);

e QIR TUNNIINGINY

Writeln ,qr m* :93});

Writeln (°__ ¥

FOR j := 0 to Nw do

Begin



Write (W1%j:98:2};
Write (DISPT131:8:2);
Write (KB131:6:2);
Write (BMt131:6:2};
Write (BM1131:7:2:};

Write (LCB131}:7:23;

Write (LCF131:7:2};

Write (TPC131:8:3)s

Write (MCTimljl: /

Writeln (AwplJ: ‘ P,
End; {Frol,

Writeln (’Do you wani-tegrin result ?2°);
repeat BB :+ riamesmetii SR o o] ;

£ BB = 'yT '

BEGIN

writeln mﬂ ’LJ*?:I %%W%W BN

HWriteln (Lo

vl ®AINTO um'mma d

erteln (L8T,°
’ ’Ys
Writeln (L3T);

*DRAFT® :103};
Write (LST, ’DISPT* :7);
Write (LST, °KB’> :53;
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Write (LST, *BMt’ :8);
Write (LST, ’BM1’ :7);
Write (L3T, °LCB’ :7};
HWrite (LST, °LCF’ :7);
Write (L3T, °TPC’ :8);
Write (L3T, °"MCTim’
Writeln (LST,
Write (LST, ’fwd mid
Writeln (LST, ’fwd

Write (LST, ’m.
Write (LST, ’Tons’
Write (L3T, ’m.
Write (LST, ’m.
. Write (LST, ’m.
Write (LST, ’m.

Write (LST, °Ton f’
Write (LST, ’Ton. m{; 8%

weitetn o6 YRRV WA

Writeln (LST, *_ g

AR AATANRIIREIN Y

Writeln (LST);

FOR j§ := 0 to Nw do

Begin
Write (LST, W1kj:9:2);
Write (LBT, DIBPT]3]:8:2):
Hrite (LBT, KB]il}:6:2);
Write (LST, BMt]1jl:6:2);



Write (LBT, BM113]:7:2);
Write (LST, LCB]j1:7:2);
Write (L3T, LCF1j}:7:2);
Write (LST, TPC1j]:8:3);

Write (LST, MCT1m]3}:8:2);

Writeln (LST, Awplil:9:2) \ /_
/ﬂ

End; {For) e

| Wri -"/.’:"7/

End; {I£}

END;

PROCEDURE InputDafa;

2
it

BEGIN

Hriteln ?I STABILITY GHECKING’ £:.47);

R RS AIRN TR Y

Readqln (Dis } 3
Writeln ( ’ Draft ?°);
Readln ( Draft );
Writeln (’ BG 77);
Readln ( BG };

s UL ANYNTHYINT
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FOR i := 0 to (Ma-1) do
Begin
Clrscr;
Writeln ( 7 Input Radius’ oL

For m := 0 to NoOfM do

begin

Writeln ( s H11):B:E,
‘m. aft AP *, wtkdegs

Readln ( R11i,m]
Writeln ( ’IMMERG
‘m. aft AP ’, m*;é;

Readln ( R2]i,m]

2

end ;
End;
FOR 3§ s=
Begin Wy
Clrscr; H

;’:ii?m{fi;im%w IRk
" AM80IUNNANENAY,

2

2

and ’, m¥dedsp, ’ dedree’);

Readln ( R1li,m] };

Writeln ( *> IMMERGE SIDE at Station s #7)i):522,
Tand ’, wkdegsp, ’ degree’);
Readln ( R21i,m] );

end ;
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End;
FOR i := (Mf + 1) to Ml do
Begin

Clyrser:

begin

Writeln (
‘m. fwd FP 7,

Readln (

Writeln (

m. fwd FP ’,
Readln (R2]11

O AuEInEniNeIng
o QAQANA TR UM TR

VAR k,n,0,p,q : interder;
dCCur : XIAR;
BEGIN
CoOarim] 2= O
CASE m of A
1 : CCurlm] := degsp/2% ( Vvlm] + Vvi0l 0;
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ELSE

k 1= 0;
Repeat dCCurlk] := 0; Inc(k) until k13;
Case (m mod 2) of
O : bedin

K 1= O3

While k<m do
begin
Q :

1

k+1;
r = k+2;
dCCurlk] := Vvlo] + Vvlpl);

CCurlm] := CCurlm

k := K +2;
end ; {Whil r;_;_:ﬁ
end; | {Case m it 2
Else
k = 05
o :=
s Zﬂ‘IJEl’JVIEWﬁWEI’]ﬂ’i

dCCur]@ W'}/ﬂ%ﬁﬂﬂ]ﬁﬁ'}@}ﬁ H'}ﬁ]&] + 3%VvIp + Vvlal

k := k + 3;
While k<m do

Begin
o=k + 1;
r = k + 2;

dCCurlk] := degsp/3% ( Vvlk] +4%Vv]lo] + Yvirl;
k ;= k + 2:
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LDe10OH10] : LDelOH131;
LDelOHes10] := LDelOH101*cos(degsprNoOfMépi /1805,
FOR m := 1 to NoOfM do
Begin

LonglInt (R1, kk, 11,

Allm] = AllJlL;

A2131; 7
c= Alm]+A27¥1 ;

kk13]

AZ Jm]

AT Ju]

t

For i
Begin
MR11i,m]

MR211,m]

LDelRli,m] : R¥Y 1 | 11, m] + Sqr(R21i,01*R21i,ml)/3;
End; 2 ) '
LonglInt(M F"'t?—“"“""" -
AWVim] = AWV11j }E
LonglInt (MR2, kk, A1, AWV2);

anvzim) = ﬂ%ﬂ? ‘VIEI"VI?W gIN3

Longlint (LDQ!R kk, » LpelOH});

moaﬁmar&mm UNIINYA Y

LDelOHcor]m] G LDelOH]m]*coa(degap*(NoOfM—m)*p1/180

Mc11lm]l = AWV1im]l;
Mcl2lm] = AWVZ2]1m]l;
MelTlm] = Mel2lm]-Mclllm];

CRPIm] := MelTlwl/ATlm];

RadialInt (AWV1,Dell};



RadialInt (AWV2, Del2);
DelDiflm] := Del2lm] - Delllm];
RadialInt(LdelOHeos, DelOH) ;

BRlm} ( DelOHJm]l - DelDifJm]*CBPlw]) /(Dis/Roll);

t

GZ}m] := BRlm] - BG*Sgrt(1-3Q cos(dedspkm) kpi /180) ) ;

END; {FOR}
END; {PROCEDURE ju.

PROCEDURE Static
BEGINM
clrser;
Writeln ( ’Sta
Writeln;
Writeln;
Writeln (*_§= v 16);
Writeln; ﬁ m

iF |

Write (’Angle qf @117 34)’-

Hedteln ﬂ#JH’JVIEW]iWEI']ﬂ‘S

Write (° d gree’ :130};

wRANIRIUNAINYINY

Writdin (° i 4By;

Writeln;

FOR m := O to NoOfM do
Begin
Write (degsp¥m :29);
Writeln (GZlm] :16:2);

297



End;

Writeln (° ‘ 1463} ;

Writeln;

Writeln (’Do you want to print the result ?7};

repeat CBB := readkey;until CBB in 17y, 'n’];
If CBB =
BEGIN

clrscr;

Writeln(LST, ’5t
Writeln(L3T);
Writeln(LST};

Writeln(LST, *__ 46} ;
Writeln(LST); |
Write(LST, e/joE RO L)
Writeln(LST, *GZ2id8)7
Write(LSTicsx:;=:==::5:=
Writeln(Léﬁ
Writeln (LST,’ ‘ 7 148);

erteln(LoTﬁ uﬂ ’J 1 E]V]ﬁw 1N

FOR m U Q to NoOfM go
B&wmwnimum'swmaﬂ
Write(L3T, degsprm :29);
Writeln(L8T,GZ]lm] :16:2);
End;
Writeln(LST, ’ ’

END; {If}
END;

146} ;
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PROCEDURE DynamicalStab;
BEGIN
Workl0] := Og
FOR m:= 1 to NoOfM do
Begin

Radiallnt (GZ,W);
Horklm] := W]m]*ﬁihﬂ'
End;

END;

PROCEDURE DynamicalSta 2
- fﬁf-"_ ,Ji

BEGIN
elrsor; f ] .F“
Writeln (’:ﬂxaml al Stah Result’ :50);

Writeln;

ﬂumwmwmn's
Eiiiiiié‘m AN TITEN Y

erte (’Angle of Roll’ :34);

Writeln (’Area of GZ Curve’ :20);
Write (’degree’ :30);

Hriteln ("m.rad’ :121);

Writeln (°

299

93;
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Writeln);
FOR m := O to NoOfM do

Begin

Write (degspkm:30);

Writeln (Worklm] :20:3);
End;

Writeln (’___ | —-&--—-—————m’ :58);

Writeln; ," T -

Writeln (Dq,'iﬂ"',f' ‘Brinb Hehresult ?°);
= \ R ‘\\ ¥

repeat DRB

F

If DBB = ’y
BEGIN
clrscr;

Writeln(LST, ° ¥y Result’ :50);
Writeln(L3T);
Writeln(L3T); = Y]
Writeln(L3 ]l - - 3

erteln(LST},

s | BAAREINT 181 7] T

ertelnﬂLST Area of GQZ Curve 2 20);

WW‘T’FM@‘?’{N NW\’W]EI'\& d

Writ eln(LST, ‘w.rad’ :21);
Writeln(LST, ° > :55);

Writeln(LST);

FOR m := 0 to NoOfM do
Begin
Write(LST,dedsp¥n: 30);
Writeln(LST, Worklm]:20:3);
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End;
Writeln(LST, ° ¢ 1883

Writeln(L3T);
END; {1f}
END;

PROCEDURE STABI

VAR BBb, BBc

BEGIN
Writeln (’Dé bBbility of the ship 2°);

repeat BBb p 1’¥Y’,'n’];

If BBb = *3

Begin

Writeln (’Please’aGead DE SPT,BG. * ) ;
Writeln :iﬁmm'"”m-““”‘ Y

repeat BBc-ﬁ— z soCc M 1 ’'y’, ’n’];

iF |

If BBe = ?¥ ‘f (539!

begin ﬂuEI’JVIEWlﬁWEI']ﬂ’i

InputData;
s REARIN T UATINYIN Y
StatlcglofabCal
StaticalStabResult;
DynamicalStab;
DynamicalStabResult;

end ;

End;

- END;
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PROCEDURE Sample;

BEGIN
L := 10;
H := 3;
Ns := 10;
Nw := 8;
Wi := 0. 8;:
Ma : 1;

X101 :
X111 -
X121 -

0
0
1
X131 @ 2;
3
4
5

ii:ﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂi
n@mmﬂimumqwmaa

Ml := 12;
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FOR j := 1 to Nw do ¥]10,3] = O;

i

FOR 3 :

1 to Nw do Y112, 3] = 0O;
FOR 1 := 1 to 11 do

Begin

For 3 := 1 to & do

begin

¥1i,33 :=.2;

ﬂyoﬂ'mﬂmwmm
QﬂW}mmmumfmmaﬂ

FORm := 0 to 8 do
Begin
For i := 0 to Ml do
begin
Rilj,m] := 2;
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Ernd

END;

VAR abc, cba :

HWe : real;

BEGIN
clrscr;

Writeln (’Do rect any H&lf Breadths 927});

repeat abe e iRl Yv?, ‘n’ i

If abc = V .\:"
Begin -Y :,

cba = ’y

%mwm'w e
begin

@rmmmfuummmaﬂ

Writeln (’Waterline (m. ab Bl)} ?7);
Readln (Wc);

J 1= Trunc (Wc/W1l);

Writeln (Station NO. (begin with zero in £he aft msot) ?° );
Readln'(i);

Writeln( ’Original HB is’, Y] i, 31:7:2, ’m. " );
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Writeln (’Input corrected Half Breadth’);
Readln (Y3i, j1);
Writeln (’More correction 2 1 y/nl’)
repeat cba = readkey;until cba in 1’¥%,’n’];
end ;

End;
END;

Procedure Checki

VAR Ddd

BEGIN
elracr;
For j i=
Begin
Writeln (™ V 20, gy G k33305, 1]’ 10,3,71 =7,11131:5)
End; H Tl

iF |

Writeln (’Do {ou want to nt the Checking result 2% N

- ﬁuﬂ’%ﬂ%%ﬁwm ARt

If Ddd & ’y’? then

i qummmum'mmaﬂ

clrser;

For j := 0 to Nw do

Begin

Writeln (LST, ’kk]’ :20, j,°] =", kk133:5,°1117:10, 3,1 = 7,11131:5)
End
END
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END;

Procedure Offset;

YAE ooo, oooo @ char;

LABEL 6;

BEGIN ‘ | :
Writeln (°Do e We i) . Offset 773 ;
repealt 000 - Y P -l B

6 : If ooo =’y
BEGIN
eligor;
Writeln (LST};
Writeln (LST, Ot

Writeln (LST,~

b

Writeln (L3T); ﬁ
Writeln (LST, WL’ : 1ﬁ

write (15T, ﬂumwmwmn's

For j := 0 to Nw do
e ARIAINTUNAINYIA Y
Write (LgT,Wl*JI7:2);

End;

Writeln (LST);

Writeln (L3T,’3TA.’ :5);

Writeln (LST,’ s




For i := O to M1l do

Begin

End ;

Write (LBT,.X11]1:5:2);
for 3 := 0 to Nw do

begin

Write (LST,Y1i, jla
end ;

Writeln (L3T};

END;

Writeln (’Do y#u e Offset 27);

repeat 0000 = fe oo in 1’y¥’,'n’];
iy Mo o
If ocooo = vy the

END; > =7
‘ X

¥

PROCEDURE Fﬁlu‘ﬂ ’J VI Hﬂjw El’lni

LABLE 2, 3;

e ammmmum'mmaa

= 0O to Hw do
Begin
1 d= 05

If ¥31i; J1 <> then ¥klj := i

K7



bedin

2: 1 =i+ 1;
if Y14, 31 <» © then kk13] == 1 - 1
else if 1 = Mm then kkljl := 1

else goto 2;
end

3 tE Mlj

else if i ]
else goto 3;
end

End
END;

AULINENINYINT
" AN TUNRIINYIAY

LABEL ¥;
BEGIN
{Bample; }

1 : PRINCIPAL_DIMENGSION;
POSITION D_J UT_HALF_BREADTHS;
DISANCE_FROM_MIDSHIP;
'INPUT_HALF_BREADTHS;
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Offset;

HBcorrection;

Offset;
{INPUT_STATION_OF_ZERO_HALF_BREADTH;
FIND_INITIAL_STATION_TO_BE_CALCULATED: }

FindiInt; o\

Calculation;

repeat Dddd : nhE i d AN, 0

If Dddd
END.

.‘ﬂ
]

AULINENINeINg
ARIANTAUNNING1AY
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