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- Water Line 4

A

— _.’__,,." —— _/’/

z=a HXIMAC WAIEE

section line(station)

z = a HXI0IAC]

Waterline A4 A

»

2 012010 & Zk(fitting)

» 7 = alflA1O] waterline A4 A
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M| =

_—0

- Cy(Block coeff.)2t CplPrismatic coeff.)

C; (Block coefficient, SH&H| )

C, (Prismatic coefficient, =3 HlZ

)

L
B
T

ol ofl
loh _IE

under water
hull form

A
v

T LB-T

V= GﬂHH/\.Q_XJ

(moulded volumd of displacement)
4 Z1 o)(LWL or LBP)

o~
T

AX :maximum transverse underwater area

under water

hull form

vV G,
L'AM CM

V = Gﬂuﬂﬁg;ﬂ

C, =

(moulded volumd of displacement)
L = 82| Z oJ(LWL or LBP)
A, =X A Z=0to]| A o] 3] vhH A
C, =3 & A5 (midship coefficient)
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=8 MZF4 Cp Curve

- VILCC(Very Large Crude oil Carrier)]

LBP 320m

B 60m

T21m

BL 7.5m (2.3%L)

L/B 5.3 CB 0.81
BIT 2.85 LCB 3.4%
Fn 0.147 CM 0.998

Bulb Area 16.7% AM

(BL: Bulb length)




=2 M=ZH Cp Curve
— 45K Bulk Carrier

LBP 190m L/B 6.1 CB 0.80
B31m BIT 2.58 LCB 2.9%
T 12m Fn 0.191 CM 0.995

BL6.0m (3.1%L) Bulb Area 14.7% AM

(BL: Bulb length)
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=8 MZH Cp Curve
- LNG Carrier

CP = 0.7472

CPF = 0.755%
CPA = 0.7388

LBP 266m L/B 6.1 CB0.74
B 43.4m BIT 3.84 LCB 0.6%
T11.3m Fn 0.21 CM 0.989

BL 6.5m (2.4%L) Bulb Area 10.4% AM

(BL: Bulb length)
1 ZS1: 2004 M9rAH| °4-'r'§| lEEI'JH
S 'K\‘ N -: ._ ‘._ Ve il - “_ : Anﬁm&dlﬁpﬂjmmm 10/67




=2 MZH Cp Curve
- 4,100 TEU Container ship

JT . , )

LBP 269m L/B 8.4 CB 0.66

B 32.2m BIT 2.68 LCB -1.7%
T12.0m Fn 0.25 CM 0.978
BL 6.8m (2.5%L) Bulb Area 10.1% AM

(BL: Bulb length)

1201 2004 M °”|-_r'§| EEI'JH’*J.}

i SDAL
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CP = 0.6066
CPF = 0.5699
CPA = D.6433

LBP 199m L/B 5.9 CB 0.57

B 32.26m BIT 3.4 LCB -1.5%
T 9.5m Fn 0.24 CM 0.837
BL5.0m (2.5%L) Bulb Area 7.3% AM

(BL: Bulb length)
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CP Curve
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Zt1 S8: Lackenby, On The Systematic Geometrical

u ariation of ship forms, , , p-
tg E%} o*g' V t f ship fi 1950, RINA , p.290
(11 » 2 2
-Cp” Variation &
Given : MUIR SHIEO| C, , 6C,
Find OX, ¢
s v’ Assumption : “J|E=MO| &HH
. LP % O] 0| AXI(1-x)Q H E M
- . D| o] RIEHEIO| ZI0|SY QK| 1-
i (x+6x)9| Hl= JIEMO| (1-C,)Ql
: 1-(C + ;) BBHEl MHIO| 1-(C,+5C,)0] HIQ}
i 2}
h P <
o - i - - L CP
X | | 1—(x+ox)
_ (ipi _ _ _ _ _ 1-X l_(xf,a+5xf,a):1_xf,a
T Y| =1—(CP +6C, ):1—CP
X : . ) f,a f,a f,a
el mE
| C &, , =——t= (1-x
0 f,a 1_CPf’a ( f,a)
: “1-Cp”tiEt Uity
C,=C,/C,

5C, : C ol ¥ g)=F

X : Midship .2 -] ¢] ] ©] 3 gkl 7}x) ¢] A ]

SX : Midship S = F-E A 2] olke] %] g} 8] T o] o] 53+ A 7]
ZST5 =g dw o) 5 A

h : Midship 2. = 5F-E] 9G4 714] &) A 2]

L, :Parallel Middle Body (¥ ©™H 4] o] 225 F o] dute]Zo] )
SL, r Lol WSt

X :Midship o 2 F-E] 5FZ X
y @ xoll ] %] &= T o 11 A

1O v

3E X

G o) A 74 9] A
Holg R A e FdRggE Ao ijiegh 8



§Cp

ha

! hf

§Cpy

CPa

[LcB sLCB

(CptéCp)

Gps

X, a X,

X,, X, 2 B2 = MidshipHIME U XI=HSEE+ =

C,=C,/C,

5C, 1 C o ¥ s} &F

X : Midship 0.2 5-E] ¢] o] o] 3] vh- i 7} %] 2] A 2]

X : Midship 2. 2 5-E A 2] olk?] A]

#3 o] o]

ST =g ol s A
h : Midship2. 2 5] 5G4 714 ©] A ]

5

L, :Parallel Middle Body (3t % o] 7H-2-H- 1 2]

SL, : Lol sl
X :Midship 0. = F-E] Wk Z 4
y @ xoll 91 2] g &) ki o) v A

K
H

1o

o
o

3t A 2

OiLL

Zt1 S8: Lackenby, On The Systematic Geometrical
Variation of ship forms, 1950, RINA , p.295

v “1-Cp”Hgh 1 9C, = OlEH I
{&% %————_—___
i =5ttt (LX)
’ 1_Cmﬁ ‘

L1 AL MNE

N

______________________

Find: MUHS SHHS o IO} s,

o - 2[6C,(h, + LCB)+ ALCB(C, +&C, )]
i h, +h,
2|oC, (h; =LCB)=ALCB(C, + ST, )|
Pa K +h,
-
’
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“Swing station Method”

H 3}

hh

Swing station method: &8 F&E Z0ILS2E Shift” AlAH LCBE =&
>89 HZ 80| LCB 2tS HZ0I0X} Hiohe Wi
JIEMUO| IS THHE IMNGM $TOT SAV AT gNIS ISTOT A
- s s — e
e | St
e o | “-'X___
o L~ ff ' LCB 4LCB I~
- | T__FH : k A
e 1 / : | i
= y 0 ‘ - , y l._e ' ‘-\\
,’”/’ :7 , I 9/ 1':'| Y
/ Y N T oE
= | *AJ
: 5 - : Ry TP
| p————
SLCB : the required change in LCB position Given: OLCB, ¥, y
y : the position of the vertical centroid Find: OX
of area above the base(VCB
VEB [ 2-A, )0 ACB &
y= v tand = — =
y y
> Y2t EF0IMA MBS =0] BEo| 1Kt RHEE
+0l1, OIS ti+E8H2= LI50 A& kB, vCB) (H, ¢ OLCB
JIME NormalizingOt0f At2gh X=—"
y
DAL v 107




Aldd HitH R
I_.I o E%I. od A = D
{1 _ 1] H H u ; 1-(Cp+ &)
1-C,” Variation &2l &
7 7 X ' N 1-(x+ &)
(1) 5SS DHOHE, ZQTWMET} gl= 3 0
Muto] AQ(fl= O QMSH M <1 5
(C, 2t C,II 22 MY) OF HYFAIZ == 8l - '
(FUS or SHIY HOIE (Y] %
K =—e (1-x, ) |oL, = (1—Lp )
a_P LPZO ‘ 1_Cpf ‘ " 1_Cpfa .
E_’A D a ,
B: C,=G,/C,
L, :Parallel Middle Body(& SHHE 0] Z2 S 0| AMu10] 2 ()
H x: Midship@ 25 & 0|0 g HH X9 Hal
R h <7 X :MidshipQ 2 S Ef HHE M O| T M K| HeY
. y: x0ll YIXISHY S HO| A H|, O]IH HAHI2 SR YHUNMOZ LH=gt
<_ ....... C:_ ........... (X:PZCPQEQI'%’
B -y A, 1 Lo Rt
X |<_ ~ & : Midship@ 25 E Hel x0fl AXIet 20| 0|Se Hel,
<« — —- —> + 1> £ &£ .EUE0l=2guo0isHa
o C h: Midship@ 22 E] 5C.0 S&NIXIC Hel
(21 J1FM0| Sormus Zo|§ MY DX & HE LMD HANZ > g
C,9f HAT|0] MASLE =, C, 0% L= ME SHHMOZ WAL £ gLt




A &I l' H'I 1] 28 Lackenby, On The Systematic Geometrical “1-Cp” HitH
= Variation of ship forms, 1950, RINA , p.294, 308 odua

e_0 L - ©
tH” - General Case

“Lackenby &
<General Case>

Given: CPf A 5CPf A’ |—|=>f A 5Lpf a! Yf a’ Xy ,a Basis Form: Any extent of parallel middle body

Find: oX; a Derived From: Any required change in prismatic
coefficient and extent of parallel middle body

© SL, L @-C, )

L SL 5x, = (1—x e la” Mse, - oL, TPl
Pt a Pt f.a ( f,a) 1— Lpfva Af’a [ Pt o P (l— Lpfa)]
'(Af,a = Cpf,a (1_271‘,&) o Lpf,a (1_Cpf.a )

> A0l Parallel Middle Body2] 3} Z(SL,.) 0l ST HAS

<“Lackenby 20| EXl>
1) Parallel Middle Body(L . JOll tHgt =X S & + AL
ol

200153 S J1 2A1 SMOF 01 Chaet FHO
EI: Il.Al_% &II I- A OIEI.

3) LCBO| A0 HOH Forebody?!} Afterbody®l CpHAES
(o]

=< A
Fmet 5 ULk

C,=C,/C,

5C, : C.o 3} :
X : Midship o 2 - ¥ §] o] o] & thd 742 €] A 2] | L,:Parallel Middle Body (% wF¥l %] o] h-&- 550 s uto o] )
5x: Midship o 2 R el Al okl A g Autolo| BaH A 1 5 ojma
SRUS = w ol s A7 | X :Midship.©. % 3]
1
1

HE2 A
h : Midship & & 5B 96,2 744 2] A 2] y 1 xol $] %] 83 thid o] A H) o] wlH A 1] Lol 3 vh A o R b e gk 2iey

rﬁ Jl“
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“Lackenby 2t¥” - General Case

1 S8: Lackenby, On The Systematic Geometrical
Variation of ship forms, 1950, RINA , p.294,306,308,309

@ “Lackenby 94 <General Case>

Given: c Lo, Lo Ry aiXea

® he, 71O

Given: C, ‘L , ,Y,a

Find: hf a

h . =C Bra 1-
f,a_ pf.a. C
pf,a

-(1-C, ) Lpfa-(1—27f,a)]

L, )} (3C, ya-L, )

Find: 6x,,
5va - Lfa o 1_CP
5Xfa:(1_xfa) ‘Q+Xf1a p 5CP OL;’(;;Q]
Y - Lm,a A AL (1~ Lpfa)
(AL =Cp (1-2%,,)-L, (1-C; )
@ sc,,, FOD|
Given: Ce, 5Cp’ LCB, 6LCB
Find: oCs,

2[6C.(h, + LCB)+ 8LCB(C, +&C, )]
OO:-
@ 2|6, (h, — LCB)-8LCB(C, + &C, )

h, }h,)-

a

~

C,=C,/C,

5CP : CP'Q] ﬁﬁ]’%k

X : Midship &= 5-E] ¢} 2] &] & b 71-4] 2] 7] 2]

Sx : Midship 2. 2 5-E] A 2] olk¢] 2] g+ 3 e o] o] 5
SBUS =gl sAz

h : Midship . 2 5-E] o5& A 71] 2] A 2]

A e

Ly, -@-2%,,) ]

A

f,a

v 2
(A,=Cp (1-2X,,)-L, (1cF,fa)),{Bf - Cop, | 2X =3k, " -

Q100 OIXI==Q15C,, It F0{ T OFt !

e T e wEs TEmn e mmm R m M e e e

AlE @A 0fl et £,6C, 0l ol &<lohH,

f’ig ?g

= Tob
® h, , 70

>'—

Given: G, 6C;, L, 6L, ,
Find: oCs

LCB, 6LCB,k, ,

2[5C, - (B, +LCB)+5LCB-(C, +6C,) |+ C, 6L, -C,-5L,
P B, +B,

2[5C, (B, ~LCB)-6LCB-(C, +6C,) |-C, oL, +C, L,
Pa B, +B,
(A.=Cp (1-2%,,)-L, (1-C; )
. C,y, | 2% —3ku2 -L,,,-@-2%,.) ] [

oC

_B,,(1-C; )-Cp (1-2%, )

f.a

L, :Parallel Middle Body (3 T 2] o] -2t o] dutoj o] )

LW sk
X :Midship & = 55 9k 3 o] T2 4] 74#] & A
y xSl Xt v o) o] wj e Hu| SRt A o 2y 27



HitH

Al
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_—0

He

“Lackenby 2t¥” - General Case

@ “Lackenby 94" <General Case>

Given: c L, OLp X,

Find: ox,,

5va‘a X . — L

fa N (1_C )
5%, , = (1%, ) e D S
1- Lpfa Af,a /\a ( - pfa)

’(A :CPf,a (1_2X va)_Lpf.a(l_CPf‘a))

f.a

Zt1 S8: Lackenby, On The Systematic Geometrical
Variation of shin forms, 1950, RINA |, n.294

h. & F0| #1001 0l =4C, It =0T 0kE !

® h; . 0l= AlE @20l 0fl LHS £,5C,, 0l THoH ZIOHH,

Given: Cp, 6C,,L,, 8L, , LCB, SLCBL,,)

Find: oCs .

— 2[5C, - (B, +LCB)+5LCB-(C, +6C,) |+C, 6L, -C,-5L,
@ B; +B,

a

C,=C,/C,_

6C, : Cpo W3}t

X : Midship &= 5-E] ¢} 2] &] & b 71-4] 2] 7] 2]

S : Midship 0. 2 5-8] 7 2] ofk?] %] 3} 3]tk o] o] ‘531 A 2]
S5 =g v oo 5 g

h : Midship 2. 2 5-E] 9G4 71-4] &) A 2]

— 2[5C, (B, —LCB)-SLCB-(C, +5C,)|-C, -8L,, +C, 6L,
©_ B, +B,
(A= CPLa (1-2x%;,)- LpLa (1_CP,_3 )

B - Cpf,a '|:27f,a _@ - Lp,ya '(127fa)j|}[

B (-G )-Cp (1-2X )
e 1-L

Pt a

C

f,a %
f.a

,

@ ki, O« we= Moo

. Cp curve®| 2XI HETHEO| LU(|WE Sl
k. — I f,a lio: HHE MY O| Cp curve®| 2kt HHIHE
f.a
S fa Sia: HHE MHO| Cp cruvel] HA 22/67




M H{ S} HIH
—_—O mem O '
« ” iatinn HHH 7] HFtH
1-Cp” Variation 281} Lackenby Variation 2&9] &H|
“1.C.” HE Y “Lackenby S9}” <General Case>
p”” variation & Yo
Given : Ce Pt é‘CP&f Given: CPM' 5CPfya! LPM' 5Lpf1a! X a
Find : &x, Find:  ox,,
X, sL 1
X, . = 2 (1-x 5 1- AL ané‘c —wa( _ vaa)
f.a 1_CPf,a( f,a) X2 =(1=X,) . Lp'+ A [6C;, p‘n(l_ Lp”)]
7(Af,a = CPf‘a (1_ ZYf,a) - Lpf,a (l_CPf‘a ))
———
“1-C,” variation SHH(f| [}12 ZUYWHEIO] ~Parallel Middle Body2| ¥3} (L .)S A2 & +=AS
20| mat
e ———
leen :Cpf,a’ 5CPf,a’ LPf,a
Find :d., (Lackenby S&] A0l THY)
f.a
' B\
: (:SLp ) X, L, ,—\L\ 1-C, )
AL 5% o= (1=, ) A MaT Ppse (OL T R
: ' f Lpf‘a Af,a " _‘\“'1‘ Lpf‘a)
- Parallel Middle Body®] $1%} (5L )0l “1-C,” S5C
Al x4 i X! Pa (1
variation 10| ©J0f X 0HZ! . {1_(:%(1 ~ i 5c. — e
X a: _X’a i a 'a_ fa 5 fa
= _r e L g7 T P ATy
P~ ~b m
5C, : C .o s}
o o ; o1 o] o] 5] ch s ) 5CPL3 - “1-C,” variation 211}
X : Midship &2 5-¥ ] 2] o] & Tk 74 %] o] A €] L, :Parallel | |- 0X; , 1 (1—Xf,a) =oIs} AlZ 012
5x : Midship o = -] 7] 2] ok 2| gH & eh o] o] &3k ] . SL. 1 L9 E .
PPl > £, “1-C,” variation 9}HHE
= =z =] Lﬂ]ﬂ_m ol = _ i i b K P (= = jrm=
SO = el X :Midship Lackenby HHHO| S48t A0l
h : Midship2. 27-5] %6&;41 7H4) o] 71 2 y : xOl $] %] <P T O] T A HI O] T T 4 H| = = O T %] ©FH 4] O = Ul<r 4k 23167



Body plan(A&™ M) &

Cp=42=E FH Al 489

station 72011

AHASHSHO| 3sta. I Cpatol
22 J|IE&=4H2 sta.

—— for existing
- — - for desired

A H| MEO| stationlil L 0l= E
J|E MY =MIE (0|20}
FACHCE (2M H21 Ui A1)

Station No. m

B(Breadth)= T(Draftl@l XtOI0 LH3t =

& JI0H0 Al 32| JBUTE il

OtLL.

T
Z,=2. -+
D E TE
YD:YE.i

E : for existing
D : for desired

AE&&MI._FM ign Automstion L. 24/67
Schacod S Do



MO profile(ZEHT)AA|

=EDIQE MMl = FX1D1Q4 EF ALOI0]] H= T 24HF

JIFR | 22 IMUHW
a/l 115~0.2 115~0.18
B/D 125~0.3 .25~0.3
/D 0.2~0.3 0.2~0.25
5/D (L05~0.12 L0510
§ @ EF 100300 mum

|H

Z8d 2=

14,000 BHP Ol 5IH
14,000 BHP OI0} : 474

DAL

25/67
An’lﬂw;ﬂd’fﬁw Dﬂgrjufm Lah




6. M=% Profile
7. M| Profile

- FEHUOISHAIM(-cP
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CP-curve A
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Ot |3. Swing station W
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MY e V=3B TCE®
1-Cp” Variation 2+ Of| Xl

) @) ® @ ® ® | @ ]
Function Functions Given :

Station Fractional SM. of Fractional 0f moments

Area }’C%'E‘C@'“]e lever [F'@’%] fé?cg)’]'d LBP = 85m, Bmid = 17.4m, T mid = 4.81m
AP.0 00089 |1/4 ]0.00223 |1 0.00223 |0.00223 x-||;|}_|?|_ parallel mIdShIp body 4 .25m
1/8 00321 |1 00321 (095 0.03050 |0.023898 -
112 01196  1/2 |0.05980 090 0.05382  |0.04844 2 parallel midship body : 5.30m
3/4 02295 |1 02295 |0.85 0.19508 |0.16582
1 0.3356 3/4 025170 |0.80 0.20136 |0.16109 statlon §||:||:|:|x-| 7 {
3/2 05317 |2 1.06340 |0.70 074438 (052107
2 06983 |1 06983  |0.60 041898 |0.25139 = na = r=o s}
l5/2 08260 |2 1652|050 os2600 oszn | = LBPS 2= , ai== Scaling 01| AI2
3 09140 [3/2 [1.3710  [0.40 054840 |0.21936
A 09926 |4 3.97040 |0.20 079408 (015882 [ ,
[5 1.000 2 1.000 0 0 0 S 1.
Afterbody Sum 10.33043 3.81483 [1.96512 = o
. y —— - - CeE 0.7% HQIAIFHE [ 1-C, BE0) Mt MA

: : 2 = = x4
6 09903 |4 396120 0.20 079224  |0.15845 = BE0idt. Ol LcB= WRIOH =0l JHS
7 09180 3/2 13770 [040 05508 007344 || BHCEH J|=MO| C,=0.6902, C,,=0.9913C F )| ATt
15/2 08377 2 1.67540 |0.50 083770 |0.41885
s 07167 |1 07167  |0.60 043002 |0.25801 o
17/2 05462 |2 1.09240 |0.70 076468 053528 | D= 2.
9 03424 [3/4 025680 |0.80 020544  [0.16435 || x) = 51O = MAOlZxo= Al=
g9+1/4 02431 |1 02431 |085 020664 |0.17564 |l=o= 1t 22,2 LcBE 2m MOIZ2E 0|Fctt
9+1/2 0.1601  |1/2 |0.08005 |0.90 0.07205 |0.06485
9+3/4 00992 |1 00994 |0.95 0.09443 |0.08971
[Fp. 10 00553 |1/4 [0.01383 |1 0.01383 |0.01383 AM
[Forebody Sum 10.5159 3.96783 |1.95241
Toal Sum 30  |20.84633

4 b 6 7 8 9 27167
B L e




Al—g E%I. uol.ua.l 8Cp |B
“1-C,” Variation 2% Ol Xl .

2 1. C, 2 0.72 HSIAIHEW 1-C, '“C O cocn
S0l [}2} NS Bigiota). Ol S .
LCBE HBIOIXI =Ll JFYStL). | A :

JIZEMO| C,=0.6902, C,=0.99139 2 | , ol =s= misnp HNZ0KI et | =oir)
x4 &}
ST c 1LBTCZ@
Given : C, =—& =310
' " C L-B-T C
LBP = 85m, Bmid = 17.4m, T mid = 4.81m M M
Il_-ltll_l'-l?l- para||e| mIdShIp bOdy 1 4.25m Z@ 10,5159 JZ H/—F’ g;/ 20 84633
F U parallel midship body : 5.30m @, -10.33043 310 M 1
stations EHMHA 7t > @ =20.84633 X-B-x G
JIEMO|C R C.O|HBlE 5T, -0.69489
P:SB :LZT Cl ,(V=%B-T-CMZ@j s s _07-06902 _ 0.0098
M M P Cy 0.9913  0.9913
=0.00989
V4
DAL

28/67
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1 =S 1-C,
I UIEl Oll[H
LCBE EQ}GI I =01 JH™BHL.

JIE=M9| C,=0.6902, C,=0.9913C F
P8t

Given :
LBP = 85m, Bmid = 17.4m, T mid = 4.81m

MULE parallel midship body : 4.25m S ®, ~105150
F U parallel midship body : 5.30m @, -10.33043
stations EHMHA 7t > @ =20.84633
1)
h, =0.57838
o&C, =0.00989
2) MUIRCc, X MUIRC,
C \% 1
- Bia _ Y fa ( :EBTC Z@faj
= C L.+ C 3
M BT “M
2 S:Simpson ME2 2t = 1';)
V.. BEROHH+& > @, :forebody or after body sum of function of volume

8Cp [

ha !

(Cpt&Cp)
CPa ! Cpy

[LCB oLcB

< [

<«

X

a m X
X, X, 2] 28 = MidshipOfl M 201 X| = 2

1L
—B-T-C @,
310 Z
L

—B-T
4
10.5159
310 /B/F L 1

ED-P ARG

= 0.70106//

S+ ot

Cp =

CM CM

1I_B T-C,, -10.33043

310
L BT
2

=0.68870 7

29/67




0.
Uict M S S0t Ol
LCB= W90 &=Lt TS S

J|EMO| C,=0.6902, C,=0.9913C F

182t

Given :
LBP = 85m, Bmid = 17.4m, T mid = 4.81m
MUEE parallel midship body : 4.25m

station® ZILHX 24

[ S By |

> @, =105159
F U parallel midship body : 5.30m @, -10.33043

D @ =20.84633

1)

C, = 0.69489
&, =0.00989

Cp, =0.70106
C,, =0.68870

8Cp |B
. ha
e .
(CptéCp)
Cpa ! j‘? ? Cpy
A [LCB oLCB C

X, 00} X

a

f
X,, X 2l £ 2= MidshipHIM 2 01 XI= BE S + = SHLL

3) LCBS LCBO] 3}, oL.CB

20| DHE
%

_ (3.96783)(3.81483)

- 20.84633-._

=0.00734 y

LCB= HIRIOHI 522 =,

LCB =




=8 Ol

T HSIAIHEM 1- Co
g S HeEolat. 0|[[||
=01 JPH S

J|EMO| C,=0.6902, C,=0.9913C F
18t

Given :
LBP = 85m, Bmid =17.4m, T mid = 4.81m
MULE parallel midship body : 4.25m S ®, 105159

F U parallel midship body : 5.30m @, -10.33043
stations YHHA Zk

2 ST > @ =20.84633

1)

C, = 0.69489
&, =0.00989

Cp, =0.70106
C,, = 0.68870

8Cp |B
e ha h'q
(CptéCp)
Cpa ! Cps
A [LCB oLCB C
X2 WX
X,, X; 2 2= MidshiplI M 2 0 XI = 2SS + E S
4) X
X :Midship @& FH Y= MAHO| T AM)IXIC] Hel
. _HOgSKFHE
e Af,a
X; = —3'96783 =0.37732,
10.5159 4
x —>01483 _ 36908
10.33043 7/



tg E%I. uol.uﬂ.' 8Cp |B
“1-Cp” Variation 2 Oll Ml .
BEF 1. C,E 0.72 WIRAIHEM 1-C, '“ ,1 (Cpt£Cp
Sl Met MES W02t O TH o -«Eﬁ%; o
[CBE BIBIOIXI SH=Ch Jrasic. | * — ’
JIZ=MO| C,=0.6902, C,,=0.9913C F x,.x,0] ES= MidshipOil M2 01X| = et 1 2 B}
Jr8 et 5) Midship@ 25 H 6C.0| SANXIQ|
Given : }IEI(h)
LBP = 85m, Bmid = 17.4m, T mid = 4.81m —
MU parallel midship body : 4.25m h = CPfla (1_ 2Xf,a)
ZHIX parallel midship body : 5.30m e 1-C,
station ZCHHE gt
IC. = 069489 | LPIX, = 037732 o _070106(1-2-0.37732) _ o,
&, =0.00989 X, =0.36928 f 1-0.70106 : Y
2) C.. =0.70106 h = 0.68870(1—2-0.36928) _ 0.57838
C,, =0.68870 1-0.68870 2




g 0.72 HIAAIFEM 1-C,
Lot M S HEOICH Ol

LCB= H2IOIA| Ss=Uil JHE S
J|EMO| C,=0.6902, C,=0.9913C F

182t

8Cp [

ha !

(Cpt&Cp)
Cpa ! j‘? ? Cps

A [LCB oLcB

< [

X, 00} X

a

f
X,, X 2l £ 2= MidshipHIM 2 01 XI= BE S + = SHLL

Given :

LBP = 85m, Bmid = 17.4m, T mid = 4.81m
MUEE parallel midship body : 4.25m
22U parallel midship body : 5.30m
station® S1GUHX 2}

[ S By |

1) 4)

C, =0.69489 Xy =0.37732
&, =0.00989 X, =0.36928
2) 5)
Cp, =0.70106| L/h, =0.57542
C, =0.68870 h, =0.57838
Y {CB =0.00734
ALCB =0

6) MU C IOk, &C,, 1 SHHE C
o iT,, 2 FOH}

P 2[aC,(h, + LCB)+ SLCB(C, +&C, )]
T h, +h,

2|6C, (h{=LCB)=5LCB(C, + &C, )|

N, +h,

Kpy =

23
CoHatare 78 s S5HES 510 AIZ S
- [0.00989 - (0.57838 +0.00734)]
! 0.57542 + 0.57838

=0.01004 ,
oA [0.00989 - (0.57542 — 0.00734)]
o

] 0.57542 +0.57838
=0.00979 Y 33/67




| M S WSiotat. Ol
or=r}11 J}ASH}.

J|EMO| C,=0.6902, C,=0.9913C F

182t

Given :
LBP = 85m, Bmid = 17.4m, T mid = 4.81m

MUEE parallel midship body : 4.25m

22 parallel midship body : 5.30m
station® EHMHA Zt
1) ) o
C, =0.69489 : X, =0.37732
&, =0.00989 X, =0.36928
2) 5)
C,, =0.70106| 'h, =0.57542
C, =0.68870 h, =0.57838
6)
CB=0.00734] T—sC_. =0.01004
SLCB =0 &, =0.00979 |

8Cp |B
[+ ha ~I=
(Cpt+&Cp)
Cpa ! CDf
A [LCB oLCB C
X: ID: ;Xf
X,, X; 2 2= MidshiplI M 2 0 XI = 2SS + E S
7) 1-CpHiE W o| ATMHO| 0] Hel
Mg HIEOZ 5 8 FBHL.
oC
K , = e (l—xfa)
’ 1_CPf ) ’
235(+): &%= H0I8 Midship2 JIEL =2
(+)gs o2 PF 0ls > C, 50t
EERo N
X, = 0.01004 X, )=0:03358(1— X, )
1-0.70106 S 7/
0.00979
X, = 1-x )=0.03143(1- x
° 1—0.68870( «J=JBREE ( a)//

7)

oX; =0.03358(1-X;)
X, =0.03143(1-x,)

o ran 34/67




Given :
LBP = 85m, Bmid = 17.4m, T mid = 4.81m
MU parallel midship body : 4.25m

> @, =9.59788
F U parallel midship body : 5.30m  y@, -1033043

8Cp |B
. ha
e «
(CptéCp)
Cpa ! j‘? ? Cps
A i LCB él_CB C
X, 00} X

f
X,, X 2l £ 2= MidshipHIM 2 01 XI= BE S + = SHLL

stations MM i > @ =19.92831

1) 4)
C, =0.69489 X; =0.37732
oC, =0.00989 X, =0.36928

2) 5)
CF,f =0.70106 h, =0.57542
CF,a =0.68870 h, =0.57838

3) 6)
LCB =0.00734 [ &, =7 ]
ACB=7 1| | &p=L 2]

? |
E—

-~

vLCBIl 2m MO| ZCZ 0| S [,
1), 2), 4), 5)9| a2 EZ 1.1l SLOHH,
3), 6), 7)9| a0l HHY Al = L.

2Oz

Y —

3) LCBJt 2mMO| o|set=z

oLCB =——=-0.04706
42. 4

(ALCBUS % 2 LI+ 0 scaling ©I212)



=
AF 2 EF 11 22CWM, Y LCBE 2m
MO ZOZ 0|sTH
Given :

LBP = 85m, Bmid = 17.4m, T mid = 4.81m
MU parallel midship body : 4.25m

8Cp [

ha !

(Cpt&Cp)
Cpa ! Cps

A [LCB oLcB

<
<

Xa ;Xf
X,, X 2 2= MidshiplI M2 0 XI =SS + = SHLL

> @, =9.59788
F U parallel midship body : 5.30m  y@, -1033043

stations MM i > @ =19.92831
1) 4)
C, =0.69489 X; =0.37732
oC, =0.00989 X, =0.36928
2) 5)
C, =0.70106| 7—h; =0.57542
C, =0.68870| | h,=057838
3) 6)
LCB =0.00734 | &Cp =2
JLCB =-0.04708 | &C, -7 ]
7)

| X; =| ? |
Bl X, = ? |

6) MUIS C IOk, &C,, 1} SHHE C
o iT,, 2 FOH}

©

o - 2[aC.(h, + LCB)+8LCB(C, +&C, )]
Pf —
h, +h,
_ 2|aC, (h{=LCB J=BLCB(C, + &C, )|
Pa — 1 /
: hf + ha
v b
LCBO Es= MidshipOllAl A8tstS (+)2 S22, H0|8
CpHistefE2 & e fSSYHE2 6t A= stHCE.
o 2-[0.00989(0.57838 + 0.00734)— 0.04706(0.69489 + 0.00989)|
P 0.57542 + 0.57838
= —0.04745, p
o B [0.00989(0.57542 —0.00734)+ 0.04706(0.69489 + 0.00989) ]
Pa —

0.57542 +0.57838




A
=

A

Given :
LBP = 85m, Bmid = 17.4m, T mid = 4.81m
MU parallel midship body : 4.25m

F U parallel midship body : 5.30m  y@, -1033043

> @, =9.59788

8Cp [

ha !

(Cpt&Cp)
CPa ! Cpy

A [LCB dL.CB

< [

X, 00} X

f
x_, X, 2] 28 = Midship0fi M 2O X| = et + 2 3t}

stations MM i > @ =19.92831
1) 4)
C, =0.69489 X, =0.37732
oC, =0.00989 X, =0.36928
2) 5)
C,, =0.70106 h, =0.44364
C, =0.68870 h, =0.57839
3) 6)
LCB =0.00734| T &C,, ——0.04745
0L.CB =-0.04706 | &C,, =0.06723

7)

X; =| ? |
- X, =| ,

=+% :
7) 1-CpBigt WHO| YTIBI0| 0|SHEY
Alg HIZHOZ 5 8 ABILL.

O

£35: Midshipg JI1E22 &2 (-)018,8012(+)01S
> LCBJt &0IZ 0I=S&

~0.04745 (1, L
f

X, = =-0.15874(1 - x
' 1-0.70106 k‘) --------- =
0.06723 P
X, = 1- X, )=10.21595(1 - X
° 1—0.68870( ) -0:2150¢ 1%,

7)

- . 37/67
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Zt1 S8: Lackenby, On The Systematic Geometrical

Variation of ship forms, 1950, RINA , p.290, 291

(11 b b : H
-Cp” Variation &
5., - 2[{h, i LCB)+ ALCB(C, + &C, )]
SL,, Le Ly oL, hy +h,
X i
eddedleds o _ 2%y~ LBB)-ALCB(C, + T, )
§Cp IB GCpf Pa ha L
Cﬁ; h . = o= 2ek
’ ha . hi k
Cpté
o | b, 7o
A [LCB ocB C Given: Cp |, X;,
Wy, Find: Midship@ 2R H &, O SaMXIC Helh, ,

X,, X; 2 £ @ = MidshipHIME U X =S E + = S

C,=C,/C,

5CP : CP'Q] ﬁi}%k
X : Midship 0.2 5-E] ] 2] 2] 3] v 7} %] 2] A g
SX : Midship S. 2 F-E] A 2] olk9] %] &+ 3] et o] o] 5 3+ 2]

STt oo 5 A
h : Midship2. 2 5-E] 55&4 71 2] 2] A g

1

1

i L, :Parallel Middle Body (3 ¥4
1
POl Lo st
:
1
1
1

X :Midship . 5-E] 9% 41 8 ] = 4] 77| o] A
y 1 %1 912 -3 T o) v 4 ] o] w1 A v] £ SR W A o 2 ez

39/67



CB ™A

-LCB= M0 MOI°] Hi=Z2

(CP-Curve®t Q=01 O

IIIEI_
=

OE

l_

g& UEUWHE= 20XH.

8102 0] 4 20)

M
111

z2yoh

20| HHEA)

LCB =& Al JI&E

=

HC= XSAS0 2 9= 01E(0.760/01= Ol=
MAYAN X1 HE =2 S
<MO| EAH MM X FXNMSH F= Y
E> HILHM: LCBE M= Z (]| HY X
SMSE MUt | cBE S or MO| Z04 HYXI
e C;nE 0.760|0IZ Ol= LCB F=HAl

C,.=C,—0.0215-LCB

e CbJ} 0.8~0.85 M O] = HIHAQ] HSR
LCBE= 3.5~4.0 %

e Lap/Keller=M Al

TO -

LCB[%L] =13.33C, — 9.0

-._-H‘-_-;—
-,

I

S GH-_r“P_
drgetLt.

Correctlon factors

LCB
LCB

LCB

design

Basis, actual

O

corr.
Basis, estimate

=C,,, 'LCB

corr. design,estimate

‘delgcB

7
Byesign * LCBueqign estimate 1 78 Ak 01l 715 4 of] 4] - 2+ ECHreéegion factor

| |
SDAL

Adln"rcnd'ﬂrp Dﬂgrjufm Lah

LCBpygesimme - 778 21 S A2 F 4 ] PLCB
LCBgugis actual = MAA RS A A FECB

C,,. : Correction factor

LCB, A 0 R AEA

design,estimate

40/67



Find: 5Xf,a

“Lackenby 94" <General Case>

oL _L 1-C
Pt a Xfa Pt ( P' )
ox., =(1-x +— 2
f,a ( f,a) 1_ |_ A

pi‘a fva

‘3[5CP' o oL,

X
(6. ==, )

'(A= CPLa (1_ Zifva) - Lpf,a (1_Cpf,a ))

,a <Special Case 1> Variation of ship forms, 1950, RINA , p.292

Basis Form: No parallel middle in the half-body (L, . =0)

&1l S8: Lackenby, On The Systematic Geometrical

Derived From: Required to introduce parallel middle body equal
to ol ¢,

X 1-C, )

=oL, -(1-x 1-
Pre ( f’a) Cpfa '(1_27f,a)

=4S OeH HO0IM uwAFSH
C, -@-2%,)

C,=C,/C,

5C, : C, 2 ¥l 3=

X : Midship.2. 2 5-E] 9] ©] o] 8] thwl 71-4] ©] A ]

Sx : Midship 2. 2 5-E] A 2] olk¢] 2] g+ 3 e o] o] 5

A e

=505 5= wr el o A

h : Midship 2. 2 5-F 25&:

 7HA] 2] A 2

) (2Xfa 3kf,a2)

—(1-2% )

L, :Parallel Middle Body (¥ ©™H 4] o] 225 F o] dute]Zo] )

SL, Lol st
X :Midship 2. = 5-H

W
N
T of

1o,
k1
>,

s
y - xoll 1A - e

41/67




My ety
“Lackenby &¥” - <Special Case 2>
Given: Cpf’ ) 1|(L_ ___0)-i 5'- ' Yf,a

Find: o%; ,

“Lackenby 94" <General Case> “1-Cp”HitH
sL L _
Pia Xf,— Pra (1 Cp ) &:
5%, , =(-x,,) 22 sc, - ok, ) Pr .
" - A, Fla - L) 5xf,a—l_cf (1—xf,a)
P a
(A=Cy, (1-2%, )~ L, (1-C; ) -

<Special Case 2> Variation of ship forms, 1950, RINA , p.293

Basis Form: No parallel middle in the half-body : (L, , =0)

middle body equal to JL

Derived From: Required to introduce an amount of parallel

&1l S8: Lackenby, On The Systematic Geometrical

SL, @ 0&“(1 C, )X
l— - = OXi o ==X )| 0L,  +><= 2x )
f.,a
|
Rob|
Given: C,, 6C,, h, ,, LCB, S5LCB
Find: 9Cs,,
" s - 2%, (h, +LCB)+ ALCB(C, +C, )]
Hl M
R o _ 20, (0 ~LCB)-ALCB(C, + &, )
Z0{0} &t e @ @
@ ko, 2001 H i
CPZCb/C | . oauf| 6C = Al o) LAl
m __'fa 8) MidshipLZFH oL 9 ZMNXIC Hel (2AH)
5C, : C,o W 35k e Area; , Jrall
X : Midship 023 E] 9] 9] €] Yk, HIZ MO] Cpourve®| 2kt HHBME || 1_5'—pf,a_(1_c )
5x-Midshipgg—?—E17mo1k$4 2 &0 ‘é"é'é’é- lch 5C Pra 5
. H}= X fa p
h.MIdShIpQETHﬂB pu77} Area;,: HHE MY _ICpcruve_I ._—.I . _ p e




¢ u*m,, (11 77
Al |:|:|§|. HitH Lackenby & <General Case> 1-Cp”4tty
=_O L O EH s,y - L, 1-c, )
S, . =(1-x LT S o ) S i o &,
w0k -1 Aa [ e ph(l_ L, )] 5Xf a = = (1_ X a)
(13 » H fa ) @ ) _ )
Lackenby 2&” - <Special Case 3> (hec, (%)L c,) 1-GC,,,
. . |_ o~ __ ~ - &1l E8: Lackenby, On The Systematic Geometrical
Given: Cpf R ’|(5Cpf 0)1 1 l—Pf A’ X a <Special Case 3> Variation of ship forms, 1950, RINA , p.293

Find: o%; ,

Basis Form: parallel middle in the half-body equal to L ¢,

Derived From: Required to change L, t0 oL,

'(1_Xf,a) (1_Cpfya)'(xf,a_|‘pf_a)

-, Cpf,a ((1-2%; ) - L. . '(l_cpf,a)

*ENHHWMEHWU
(12X )

C,=C,/C,

5C, : C o W 3=

X : Midship & 2 51 ] ©] ©] 3 e 7} <] ©] A 2]

5 : Midship.©. 2 5] 7 2] olkg] %] 83 ¢kl o] o] 5
SRS st=A ool s Az

h : Midship 2.2 5F-E] 9G4 71-4] & A 2]

3k

R4

71e

1
1
L}
I
I
X MldshlpgiTi
:
1
1

4
Kia: /2R @A S B B @E ) 54

f,a2 B Lp,ya (1_ 27f ,a)j|
Cpf e (1_27f ,a) - Lpf,a ’ (1_Cpf,a)

_(1_2Yf,a)

L,mmmMmmswyﬁﬂﬁﬁﬂé%ﬁ%ﬂé%ﬂ@ﬂ )
Lp @ Lol 5h2

Els
y o xell 91 %] &5 Tk €
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“Lackenby 94" <General Case> «“1.Cp”HHH
M H{$} HitH ed” <6 e p
B S e R S L 0 =0y me+XfyaA p'j[(scp'a‘&Lp”(l E‘a)] P t-x,)
“Lackenby 2&” - <Special Case 4> P1-C, T
(A=Cp (1-2%,,)-L, (A-C; ) :
. r . 11 28: Lackenby, On The Systematic Geometrical
leen: Cpf a! 5Cpf a! I(5I— = 0)| Xf a <Special Case 4> Variation of ship forms, 1950, RINA , p.294
Find: 5Xf a Basis Form: parallel middle in the half-body equal to L,
Derived From: Required to change L, constant, (5L, =0)
L, 6C, Y1-X; )(X;,—L
‘4_._faa._4 D fa)( f.,a pfa)
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