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y Purpose

= The purpose of the freeboard

Hato| 22

¢ The ship needs an additional safety margin to maintain buoyancy and stability
while operating at sea.
M2 SiH0M 2T ote S RN EAGE RAISH| /ol 27140 2t {RE L2 FiCt
b

¢ This safety margin is provided by the reserve of buoyancy of the hull located

above the water surface (freeboard).

Of21%t ¢H Ol 7= =8 2I0f [Tk A2 o8| £ (U)ol 25 HSECt.
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= The regulation of the freeboard
28 7Y
¢ International Convention on Load Lines 1966 (ICLL 1966)
ZA| O E4M 9k (International Convention on Load Lines 1966 (ICLL 1966))
|
|
sydlab - B

| Definition (1/2)

= Freeboard (£b) .
Thickness of Fb - Dmld + tdeck - T

deck plate (7.0

Freeboard (Fb)

Freeboard depth (D)

Draft (7)
Depth (D,,i0) |

BL
A3 (Fb)

- Definition: The freeboard is the height of the freeboard deck above the load
line measured at the deck edge at the mid-length between the
perpendiculars. It includes the thickness of the deck plate*.
4O|: 32 SRS SMOM HAHLTINNR|S| 20|22, & 4214 AO] S| LT 7HHAt2[0M SH . 07(0]=
JEHTO] S| 7F EHEIChx
- In other words, the distance between the water surface and the top of the
deck at the side (at the deck line). It includes the thickness of the deck plate.

S, SEL MS ZT JTHYT 212]) Ato|2] Z{2[0|ct. of7|of= LT SA7F ZEEC,
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= Molded Depth (D,,,): The molded depth is the vertical distance measured from the top of the keel to the top
YZO[(Dmld): EH0l= 8= TOIM AJYT Ho| MS YTz 22102 ST 7{2(0|ct
of the freeboard deck beam at side.

M2 A3 o
Fi

reeboard depth (D): The freeboard depth is the molded depth amdiships, plus the thickness of the deck plate at the side.

D, =D, +t,y - lac: Thickness of the deck plate )

|
-
\ 6
’gg!.ﬂ.? * International Convention on Load Lines 1966, ANNEX1 Chapter 1, Reg.3-(9), 2003 i{

2% 200|(DM): 248 20l ZYR0| H0|o| M2 2THTC| £HZ B3 glolct,
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; ' Definition (2/2) Fb =D, +1 et

-T

) 1 Freeboard Inequality
42| (2/2) Fo D mld tdeck T

v Actual freeboard (D, - T) of a ship should not be less than the
required freeboard (Fb,.;;) required by the ICLL 1966 regulation.
Eo.

Thickness of
deck plate (7.0

Freeboard (Fb)

Draft (7)
Depth (D,.)

Depth for freeboard (D)

BL \_ J

DTFb(,,LBDC,): ddl 254

This draft should be the maximum operating draft of the ship,
that is, scantling draft (7).

How can you determine the required freeboard (F5)? [T

Mol UA| A (DFB - T)2 ICLL 1966 7¥0IM 276k= 27 U# (FoICLL) 2Lt 2{0tM = ¢

DFb — T\Z FbICLL (L, B, D, CB) : Freeboard inequality

O] E4& dHete| 2|t 2 £+0|0{0f BtCt 2 U (Fb)2 o2 ZYst=71?

[Reference] Design Draft vs. Scantling Draft

l
|
(2] 24 &t 712 24 Bl

= Design draft (7,): Basis for ship design. This is a draft based on the
fundamental design parameters of the ship. In general, it is the primary
operating draft and the basis for determining the ship’s deadweight,
power performance, among other factors.

M7 Z4(Td): Mt £240] J|Z0|c O] Meto| 7|2 412 o748 Biglo2 Haha|s E40lct
ULEOR 72 28 E40/0), Mool HatETW S 45 S2 A= JIF0| HC

= Scantling draft (7): Basis for hull structural design. This draft is the
maximum draft at which the ship can safely withstand all the loads. In
other wordes, it is the draft on which the strength of the ship is built.
Normally, it is greater than the design draft.

ol
PN

rir

2o &40/t

Mok

scantling - invisible

s e T
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Effect of Freeboard on Ships’ Characteristics (1/3)

Mut S440f thet Asie] Fak (1/3)
= The freeboard influences the following characteristics of the ship.
Hoie ohga g2 ko] E4o| &2 ojjIcH
¢ Dryness of deck: A dry deck is desirable
Ymo| HRA: 2125 20| uHEk2|Shot
+ because walking on a wet deck can be dangerous

B 9IS HOW I3 B 4 7| TR0l
S
o

N
rlo
N

[l =

+ as a safety measure against water entering through deck openings
HPEE ol 20| RYE = AS YAIsk7| st ot 22 2 M

+ to prevent violent seas from destroying the superstructure

2 Bt 422 ES TH|ste S WRIEH| 9lsh

¢ Reserve buoyancy in damaged conditions
& HEfoilM 2] ofB] &3
Intact stability (characteristics of the righting arm curve)

L]
&4 28 (2UY B4l S4)
L]

b

N
H

s

Damaged stability

AAFEOIM
o =g
. eooe.o—.— .Reservebuoyancy __ . __ . __ . __.
[Raised (safety margin) Forecastle
Q' Deck |
. I
1\ I
:
D e e BL
AP FP
|
=
sydlab 4 e

sy Effect of Freeboard on Ships’ Characteristics (2/3)
' Large Freeboard

Mk E40] chet Aol Fak (2/3)
= In general, a large freeboard improves stability.
YotHoz HH0| AH SAH0| FeFECt

= However, it is difficult to consider this factor in the design. Since for
reasons of cost, the necessary minimum underdeck volume should not be
exceeded and the length is based on economic considerations, only a
decrease in breadth would compensate for an increase in freeboard and
depth.

JefLt A Al O] 245 12457 |= oL BIE842| O|R2 ¢ 5179 et 2|
ooy, A4o] Zol= ZAIH 120 et 2YED=2, AL} 70[2 SVIE B4 + U

i il

AFolct,

1<
[N

& B,

Greater freeboard at the expense of breadth decreases stability

v * H. Schneekluth, V. Bertram, Ship Design for Efficiency and Economy, pp. 15, 1998 —

=2 5|dsto] Hels 3 5t S90] ZAsttt
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Effect of Freeboard on Ships’ Characteristics (3/3)

Y Increasing Freeboard

fal

o10] e £40i| o2& Btk (3/3)

Increasing depth and decreasing breadth would decrease both the initial
stability and the righting arm (GZ) curve.

ZOIE S| Z5 FAAI7[H 27| 2290 S (GZ) 50| 2F Zastt.

== o+ = =o

The stability would only be improved if the underwater form of the ship
and the height of the center of gravity remained unchanged, and the
freeboard were increased.

2O

T YL PASHY =017t M2 g2 JEH0IAM Heis STHAIZ Tol|2t S2/40] e ED.

Y

1<
[N

- J

Freeboard increased by additional superstructure

'Q 1

ﬂ.‘;‘,!.!? * H. Schneekluth, V. Bertram, Ship Design for Efficiency and Economy, pp. 16, 1998 =

m O

N

(L]

Effect of Sheer

Advantages and Disadvantages of a Construction ‘Without Sheer’

y
Z3Y0| g’ TR T

Ha

Advantages of a construction ‘without sheer’

S
2330| g 220 Y

=]

o Better stowage of containers in holds and on deck

0 YEOM HEOJHE O 284 o2 Hafg 4+~ ATt

¢ Cheaper construction method, easier to manufacture

O Aot A|2t0] 0|5t = HhAlo|ct,
¢ Greater carrying capacity with constant underdeck volume
YT oHE 820] YA o 2 A s e 4 ot

Disadvantages of a construction ‘without sheer’

]
‘S0l gl 2 By

o If the forecastle is not sufficiently high, reduced seakeeping ability
7t 20| =2 28 LiEHdo| A{stelct.

G—0r

¢ Less aesthetic in appearance

’ggl..“..l? * H. Schneekluth, V. Bertram, Ship Design for Efficiency and Economy, pp. 16, 1998

Ship with and without sheer with same underdeck volume
(the differences in freeboard are exaggerated in the diagram)

2 S5 30| gl MEH=OME Halol 20| S 2sto] LIEHIC)

*ii 12
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LT‘ Freeboard and Sheer

Compensation for a Lack of Sheer

= The ‘upper edge of bulwark’ line can be extended to give the appearance
of sheer.

‘2919 MEF M2 A0l ZFB0| U= WA WO & 4 Ut

A =2

Bulwark
N /ﬁ
/

Upper deck Forecastle deck

V4
Visual sheer effect using the line of the bulwark
[
13
’gdl“b * H. Schneekluth, V. Bertram, Ship Design for Efficiency and Economy, pp. 17, 1998 SI

IE? Forecastle and Poop

= Forecastle (F'cle)
H2(F'cle)

¢ A superstructure which extends from the forward perpendicular aft to a point
which is forward of the after perpendicular.

2| M0M M0| YEteZ HYE|0] MO| =2 B0 FE0| 2|72 0|0 A= A TLZE0|C,
= Poop
=
2

¢ A superstructure which extends from the after perpendicular forward to a
point which is aft of the forward perpendicular.
MO| 2 M0M M= Yoz HYE(0] dax 2 MBCE £ 20| 2| H7H2| 0|0 A= A2 E0|C,

Elevation view

Upper deck

Forecastle

Forecastle
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" 2. International Convention

{Z1 "1 onLoad Lines (ICLL) 1966

2. PRS0 2ot = A FF(CLL) 1966

Regulation of the International Convention on Load Lines (ICLL) 1966

Structure of the ICLL
RRZE = A0f et FA FA(CLL) 19662] 73
= Chapter I: General
A 52
¢ Terms and concepts are defined.
20{etJige Folatct.
¢ All the definitions of terms and concepts associated with freeboard and the
freeboard calculation, and a description of how the freeboard is marked.
213 LHE 0 2AE DE B0jet JHEO| Folot A HA|O| 2ot HES AAISHCE
= Chapter II: Conditions for the assignment of freeboard
Mg A 218 24
e Structural requirements are defined.
T2 S ot

e Conditions for the assignment of freeboard structural requirements under
which freeboard is assigned.

HES 2|H517| Qlall 250 ot P2 242 FYB/ICH
Chapter III: Freeboards
Ay 2

P rocedure of freeboard calculation is described.

L]
el Y EaE ggettt

¢ The freeboard tables and the regulations for correcting the basis values given
by the tables. This is the central part of the freeboard regulations.

e Bot HO| A AIE 7|EEke 25| 28t 74 ChELh. 0] 20| UE 739l siyolct.

= The convention is valid for cargo ships over 24 m in length and for non-
cargo-carrying vessels, e.g. floating dredgers. Naval ships are not subject
to the freeboard regulations.

0| gek2 20| 24 mE 21ole 3tEM BER &48M 5 328 240614 Y= MEN| HEEICH Z2&0=
A 40| 4857 E=Ct

|
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+, 1. General Definitions (1/5)
1 Freeboard Deck

= The freeboard deck is normally the uppermost complete deck exposed to
weather and sea, which has permanent means of closing all openings in
the weather part thereof, and below which all openings in the sides of the
ship are fitted with permanent means of watertight closing.

YT YU o= V|40t ol e 2 E 2SR Hst YHe2M, O L8 BEO 2E 7S WY
A

el
& Qe A fHe 22 Qlon], 1 of2f 59| BE Ji70l= FRAQ U T 2|7t H2|E
ZH
= Where a recess in the freeboard deck extends to the sides of the ship and
is in excess of one meter in length, the lowest line of the exposed deck
and the continuation of that line parallel to the upper part of the deck is
taken as the freeboard deck.

AAZLTO| Y2|E 2|MATE ME7HR] HEE| D 1 20|17t 10|86 E 22t 2900l =2 4Tl 2[4 M1t
LT ARQL WS 0]0{Al= O ME UL Z ZEF5ict
Freeboard deck
| N |
: |
!
|
| |
| H
I I
(a) Freeboard deck of a ship without recess
i Recess > 1 m Freeboard deck i
| f— |
| 1 | I K ettt tanaan e RS R RS g ERERRRR A RRR R AR RS SRR S gnRRRRRR R RRRn i
: |
= i
| |
(b) Freeboard deck of a ship with recess over the length of 1T m ‘
’gg!.ﬂk * International Convention on Load Lines 1966, ANNEX1 Chapter 1, Reg.3-(9), 2003 i{ v
Sy 1. General Definitions (2/5)
1 Freeboard Deck
[Example] Freeboard of the 3,700TEU Container Ship
[0l] 3,700TEU Container Ship2| &
Raised . FP
Q' Deck !
S Rl g recess Upper deck (19.2m A/B) [ 7
I:':':L e Freeboard deck (21 deck 15588mA/B) . . _ . _. =
tS/um
Y]& LBP ‘ =
0.85D,,
T
o e e (R B.L_
AP F.P

* There is a recess in the upper deck of the container ship.
0|9 HZLUEO= 2[MAZE UL,
* In other words, the upper deck is discontinuous.
CHAl 2ol T2 SE4H0l0
« This 3,700TEU Container Ship is designed to assign the 2" deck as
0] 3,700TEU Container Ship2 AM2ZTHe
freeboard deck considering other design factors.

CE 22 248 125t AU 2 2 YSt=S ZA AT

rydiab q

* Quarter deck: Deck at after part, in general, at ¥ of the ship’s length after
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1. General Definitions (3/5)

K 1 Item Value
Y Freeboard Length (L)

Dy, (freeboard deck) 15.588 m
0.85D,,4 13250 m
L, =max(L,L,)
Raised | F jP
Q' Deck !
- \S : Upper deck (19.2m A/B) 1 7
A =1 Freeboard deck (15.588m ABL . _ . . . . _. —.L/
i H| i AL ol
\ +
~_ S
tep -
0.85D,,, |
BL_ LIRS A BL.
AP F.p

L;: "96%" of the total length (including thickness of stem and stern) on
L1: M=zt AD|2He| FHE et M3 Z0[2f “96% 70|
a waterline at 85% of the molded depth (D, in this example)
measured from the top of the keel

2= JHoM SEst F20[(0] o0fM= Df,mld)2| 85%0il s Fst= =4
X Perpendicular: In the freeboard regulation, the forward perpendicular is located at the point of the
intersection of the waterline at 85% depth with the forward edge of the stem.
[Example] L, of the 3,700TEU Container Ship Lyassss SO
‘Fowar XSD: - m
Ll = (tszem + LAﬁ,O.BSD + LBP + Lﬁbrward,O.BSD + tslem ) X 096 ::/ o ggJSS rr:
=(0.015+5.0+245.24+0.024+0.015)x 0.96 Lort 24524
|
=250.294x 0.96 = 240.282[m] 1
19
’ggl..“..l? * International Convention on Load Lines 1966, ANNEX1 Chapter 1, Reg.3-(1), 2003 ii

s 22N 208 DHOI A 22IMS C1g 2|20l $2/3icH

1. General Definitions (4/5)

X 1 Item Value
| Freeboard Length (L)

Dy, (freeboard deck) 15.588 m
0.85D,4 13250 m
L, =max(L,,L,)
Raised | E.P
Q' Deck
i Upper deck (19.2m A/B) 1 7
T‘ | P Freeboard deck (15588mABL . . . . . _. L/
| |
! Dy /
i _ 7/
= t5p -
‘ ) 0.85D ‘
B LU ] BL.
AP F.P

L,: The length on a waterline at 85% of the molded depth from the
fore side of the stem to the axis of the rudder stock

L2: =2l ZHOM EIFA) S7H2] @21012] 85% I2|0f| U= =442l 2o
[Example] L, of the 3,700TEU Container Ship
Ly=Lg+ LForward,o.ssn +1

stem

=245.24+0.024+0.015 = 245.279[m]

0015 m
— Lyp 245.24
L, =max(L,L,) o7 m

= max(240.282,245.279) =245.279[m] (L,) "

-
20
’gﬂ!i‘,!.!? * International Convention on Load Lines 1966, ANNEX1 Chapter 1, Reg.3-(1), 2003 i{

2026-08-03 (Mon)

10



2026-08-03 (Mon)

5 1. General Definitions (5/5)

Perpendiculars

= Why do we use perpendiculars at 0.85D,,, (0.85D;,,,in this example)
instead of 7,?

Raised
Q' Deck

Upper deck 1 7

= Freeboard deck, __ . _ . __ . _ . _._ .. _._.
F L
0.85D,, i
W D
BL ; BL

2§ 0.85Dmld (0] 0i[0i| A= 0.85Df,mld)0ll A =24 E AHE5H=7t

=

= The aft perpendicular is established using the rudder axis. This somewhat
anomalous approach due to the forward perpendicular makes sense,

because the draft (to which usually the length is related) is not available
as an input value.

rlo

MO| 242 EIEZE AHB5H0] HSIt M4 2o = Qlslf CiA Olf|d ez B0|= 0] H2 WA

Etgotct, Yotdoz 20|9t ALl = 471 UYL 2 F0{2|2| of7| WhE0|Ct,

= In case the draft is not determined, the draft is only known after the
freeboard calculation is finished.

247t 2YE UL B2, 2B ALO| ARE FOOF ELE % 4 Uct

sydlab oo

5 2. Structural Requirements

= The requirement for the assignment of freeboard is that the ship is
sufficiently safe and has adequate strength. The requirements in
detail are:
HS 2| Y5t7| 2l 2712 Meto|

51 Al 23] obAMEID A
ChS2 2.

[E =

ol
o

dEE A= A0t M7 2d2

¢ The particular structural requirements of the freeboard regulation
must be satisfied. Particular attention should be given to
external doors, sill heights and ventilator heights, hatches and
openings of every kind, plus their sealing arrangements on decks and
sides.

Aol 740 §Y 2 202 290 &ttt 2F 2YE, 24 =0/2t s8¢ =0,
2 tC|

ol

B 50], 3% U BE ZR9)

.
o
Q
~
o
=
9
o
=
o
=]
3
[=]
©
0]
3
=
Q
»
a,
o
o
g
=
o
=]
g
»
(]
0
o
-}
©
0]
=
17}
E
-
=
]
o
=
Q
°
=]
=
-+
7]
&
~

[

Of: 7|2t JH7L 8, £ &, Hi+11), Y712) L Bt 27

1) Scupper: Openings in the shell plating just above deck plating to allow water to run overboard.

1) BTt 20| 22 Z2{Lvt=S T T B2 {0 3|6 772 0|ct

2) Freeing ports: An opening in the bulwark or rail for discharging large quantities of water, when thrown by the sea upon the ship's deck.
2) Y&t =0 Qfoff Mu 2oz S22 tefo] S8 HiEoty| /IS 293 = Ut JiFR ok
(http://www.libertyship.com/html/glossary/glosbody.htm: Project Liberty Ship - Glossary of Nautical and Shipbuilding Terms)

(http://www libertyship.com/html/glossary/glosbody.htm: Project Liberty Ship - &aff 2! &M 20{¢)

rydlab Wz
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4 3. Required Data for the Calculation of Freeboards
3. Aol 0| Bt A=
= To calculate the freeboard of a ship in accordance with ICLL 1966, some
data and plans are required as follows:
ICLL 19660 w2t Muto] 43S AHyst{® gt 22 Atzet =H0| Testet
¢ Lines or Offset Table (Fared Lines)
ME CE QTA E(HH ME)
¢ General Arrangement (G/A) Plan
YBHHZ|(G/A) =
¢ Hydrostatic Table

¢ Midship Section (M/S) Plan
SLLHHM/S) =

¢ Shell Expansion Plan
Qut M=

e Construction Profile and Decks Plan
T2 STHE L e

e Superstructure Construction Plan
MEAZE FRE

¢ Construction Plans of After Body and Fore Body

Mojg U M4 P2E

rydiab -k

rydlab

3. Procedure of Freeboard
Calculation
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[
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X
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&y Types of Ships

For the purpose of freeboard calculation, ships shall be divided into
type ‘A’ and type ‘B’.

U MY BHOR M2 HA| A%t B4 BR TRAICY,

* Type ‘A’ ships
A A MY

: A type ‘A’ ship is designed to carry only liquid cargoes in bulk.

DA A MEH A o3| 5201 2AFHEE M2YE Muto|ct

[Example] Crude Oil Carrier, LNG Carrier, etc.
NG 28M &

- The type ‘A’ ship has a high integrity of the exposed deck with only small access openings

to cargo compartments, closed by watertight gasketed covers of steel or equivalent material.
YA A MER 2 YT 2FHY0] g1, 312 T8 02 Sot= A2 270 M2, 0218t 2Y 7= 2 E= S5 AM=EE HAE
U WAZLEH2 TAHEICE

2
ro
0
Ho
re
rx
—

- The type ‘A’ ship has low permeability of loaded cargo compartments.

A A Mete 2AYE 512 nele] £3g0| YLt
* Type ‘B’ ships

Al B Met

=2 | [ B |

: All ships which do not come within the provisions regarding
type ‘A’ ships shall be considered as type ‘B’ ships.

LA A M| BB YO MBS WA o BE MUI2 YAl B MR 2RFICE

— [=}

[Example] Container Ship, Bulk Carrier, Ore Carrier, etc.
(o] ZElo|H M, tHdstEd, &M et

* 3,700TEU Container Ship is a type ‘B’ ship.
*3,700TEU Container Ship2 &4l B AMetolCt,

=
S

sydlab S

Freeboard Calculation Procedure

m Tabular freeboard (F,) calculation || HiEl |

5 Correction for block coefficient Z
(Cy 0 850ma # 0.68) !

| 3 | Correction for depth (D, # L/15) | |¢:iH -}ifl

Deduction for superstructure and .:7‘ ‘
trunks g

v
Correction for sheer
5 (sheer # standard sheer) j
L ‘
Iil Correction for minimum bow height | |
T |

4

7 Correction for reserve buoyancy

¥
8 | Maximum molded summer draft | :§|

Ny 26

sydlab
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1| Tabular freeboard (F) calculation

(1) Tabular Freeboard (F,) Calculation oot

(Capsspass # 0.68)

(3] corection for depth (0, # L/15)

L, =max(L, L,) = 245.279[m]

Correction for sheer
(sheer # standard sheer)

[8] maximum molded summer draft

The tabular freeboard for type ‘B’ ships shall be
determined from freeboard table for type ‘B’

Length Freeboard
of ship (mm)
(m)

240 3690
241 3705
242 3720
243 3735
244 150
245 3765
246 3780
247 3795
248 3808
249 3821
250 3835

[=}

Zolof siYste del2
[Table 1] Freeboard table
for type ‘B’ ships

[Example] 3,700TEU Container Ship

[E 1] 28 B M3 27+02 AHSICH 3Al B Asto|

[0f]] 3,700TEU Container Ship
L, =245.279[m]

A4

ships.

Freeboards at intermediate lengths of ship shall

(1) B AB(Ft) L8 A B 9o B 242 YA B 9IS AS BOI|M LRYEct 8ol S2¢

=

be obtained by linear interpolation.

_3,765-(246-245.279)+3,780-(245.279 - 245)

t

(245.279

=3,770[mm]

sydlab

—245)+ (246 —245.279)

W =z

-!1

Type A ships

Type B shi

sydlab

[References] Freeboard Table

Length of | Freeboard | Length of | Freeboard | Length of | Freeboard | Length of | Freeboard | Length of | Freeboard
ship (w) | (mun) | ship (m) | (o) | ship(uy) | (mem) | ship () | (oo ) ship (o) | (um)
24 200 93 1.029 162 2155 231 2.880 300 3,262
25 208 04 1044 163 2169 232 23888 in 3.266
2 217 95 1.059 164 2184 233 2305 302 3270
27 225 96 1.074 165 2,198 234 2903 303 3274
28 233 97 1.089 166 2212 235 2910 304 3278
20 242 08 1.105 167 2226 236 2018 305 3281
30 250 99 1120 168 2,240 237 2025 306 3285
31 258 100 1135 169 2254 238 2032 307 3,288
32 267 101 1151 170 2268 239 2939 308 3292
33 275 102 1166 171 2281 240 2946 309 3,205
S
Length of | Freeboard | Length of | Freeboard | Length of | Freeboard | Length of | Freeboard | Length of | Freeboard
ship (m) | () | ship (m) | (mm) | ship () | (mm) | ship(m) | (mm) | ship (m) | (mm)
24 200 a3 1.135 162 2,560 231 3.750 300 4630
25 208 o4 1154 163 2580 232 3,765 301 4642
26 217 95 1172 164 2,600 233 3,780 302 4654
27 225 96 1.190 165 2,620 234 3795 303 4665
28 233 a7 1200 166 2,640 235 35808 34 4676
20 242 a8 1220 167 2,660 236 3 305 4686
30 250 % 1250 168 2,680 237 3835 306 4.605
31 258 100 1271 160 2,698 238 3840 307 4704
32 267 101 1,203 170 2716 239 3864 308 4714 X
33 275 102 1315 171 2,735 240 3880 309 4725 ‘
o oz

2026-08-03 (Mon)
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1| Tabular freeboard (F) calculatio:

1
»Block coefficient (C;) at 0.85D,,,

Correction for sheer
(sheer # standard sheer)

v v [&] Correction for minimum bow height
CB 0.85D,,, — = Comection for reserve busyaney

L, B-0.85D,, L,-B-085D,,,
(2) YA (CB) 24 0. 85Dmld01|H0| 22|12~ (CB)

[8] maximum molded summer draft

Where the volume (V) of the molded displacement of the ship is 3,700TEU Container Ship

taken at a molded draft of 0.85D, ,(=0.85D, . in this example). — :*'"dd - 15‘5';'8“
0.85D; 14 13.250 m
[ 0.6705

Muetol b4k 2|2 ()2 0] ool A= 0.85Dmld(= 0.85Df,mld)2| EE40fAf Z[FHct,

If the block coefficient exceeds 0.68, the tabular freeboard specified in
WA +710.688 2ufotH, B HEH2

Regulation 28 shall be multiplied by the factor.
T 280 BAIE B UE0|| Ctg A4S SoH0F BtCt,

(Cyos5p,, +0-68)
1.36

Cyo85p,, = 0.68 Correction for the block coefficient (¢, ) = F,

C0.68 YA EH(cF)
C 808D, < 0.68 There is no correction for the block coefficient.

C 0.68 L&A <0 chet 22 Sict.

[Example] 3,700TEU Container Ship
[0f]] 3,700TEU Container Ship

Cyossp,, =0.6705<0.68

—> There is no correction for block coefficient. (¢, =0) |~
sydiab - K

HhE 40 CHEt B2 QiCt (c 0)

; =max(L,L,) =245.279[m] 1| Tabular freeboard (F) calculation

(3) Correction for Depth (D) ™" =

| Freeboard Depth (D))

o Torsuperstnuctre
D =D +t where D,,, = D, (freeboard deck) et for sheer
f mld deck| 1. : Thickness of the freeboard deck
Correction for minimum bow height

Correction far reserve buoyancy

Df S Lf /15 [8] maximum molded summer draft
There is no correction for depth. P

D) (freeboard deck) 15588 m

D > L / 1 5 Hdeck 0013 m
f f D, (freeboard deck) 15601 m

Correction for depth(c,)=(D,—L,/15)- R [mm]
0l 2(c) (D L/15) R [mm]

R=1L, /0.48: L, <120m
D ff (0] 2t= 2720l Hairich
R=250:L, 2120m

(This value will be added to the required value)

[Example] 3,700TEU Container Ship
[0l] 3,700TEU Container Ship
D #* Dmld +tdeck (" freeboard deck # upper deck)

DDt(~ ?jg;na#)\mm)
D, =15.601[m], L, /15=245.279/15=16.352[m]

~.D; <L, /15 — There is no correction for depth. (¢, =0) (=
sydiab -
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ty (3) Correction for Depth (D))

Height of the Superstructure

= If the ship has an enclosed superstructure covering at least 0.6,
amidships, with a complete trunk, or a combination of detached enclosed
superstructures and trunks which extend all fore and aft, the freeboard
should be reduced at the rate (¢,).

Meto] SYR0IM 2|4 0.6LFE F10 2§t EYAE 2H& HHE AREPZRE,

HEs 228 MY 4R PR EN EFI0| 23S U= ER, dEe

2 O, Lo

ogt

E= M0l HOtA|
cDO| Hlg= ZAtsHof it

= At this time, if the actual height of the superstructure or trunk is less than
the corresponding standard height, the calculated reduction should be

corrected in the ratio of the height of the actual superstructure or trunk to
the applicable standard height, as the following equation.

Ol HEAZE E= EHAS| M| =07t sl BF =020t SO, AlLE ZHiteks of2 Al 20| A4
HETZE E= EYA 209t A8 7155 BE £0/9| HIE0|| T2t 2Hoof St

3,700TEU Container Ship
Mean Height
[z length (m) (m)
C.=Cn* S Superstructure 225.28 371
D D H Raised Q' Deck 1120 124
S where -
0 Hg: Actual height of the superstructure (il Al atiigy
; : Ly (m) quarterdeck | superstructures
Hy,: Standard height of the superstructure (m) ™
30 or less 0.90 1.80
.................................................................................................................... 75 120 180
[Example] 3,700TEU Container Ship 125 or more 1.0 230

H .
CD:CD.HS :Ouz—;l):
S, .

— There is no correction for depth. (¢, = 0)

iy

. forward perpendicular
A superstructure is a decked structure on the freeboard deck, extending from side to side
(4) 48tz L EF30 o

derol o SoiM THE &

of the ship or with the side plating not being inboard of the shell plating more than 4% of the breadth.
ME Q0| QEtEct Auto] OHEO 2 L4H|2| 4%

(4) Deduction for Superstructure and Trunks {1/6

. S t t Superstructure
uperstructure P e
i heer # standard sheer
gﬁ"?d e Length of Super Structure (225.28m A/B) F°'e°"’5“evDK Bheer # standard shewr)
eck
A Upper deck (19.2m A/B) ./ ——t7 (8] correction for minimum bow height
N DK — »
o poop e e e A Comeation fo eseree buoyancy
! G /A
] L ] [8]_maximum molded summer draft
‘0 0.85D,,, T I
' 7
B.L MO

Raised Q' Deck: Superstructure which extends forward from
the after perpendicular, generally has a height less than a
normal superstructure, and has an intact front bulkhead
P -B.L Forecastle DK: Superstructure which extends from the

AP

forward perpendicular aft to a point which is forward of the

o Z4t (1/6) 4RF2E SEFZRES2 YT /o Zx|E 4T 222N
= Z A A=A

£ 25t S0742| = 20|

The heiq ht of a superstructure: The least vertical height measured at side from the tOQ of the
ARTZEC 0t HE0IM 4

superstructure deck beams to the top of the freeboard deck beams.

ABTZES 2T Ho| MTHIE|

RIS YT 20| NTHIE| YT ROl TR 2T 214 2 L0[0[C,

The length of a superstructure (L): The mean length of the part of the
superstructure which lies within the freeboard length.

sydiab

A4e3z2

| F.P
The length of L

Top of the superstructure deck
a superstructure E

i; [:> The height of a superstructure 7
1
|

Top of the freeboard deck

'q* 32
9| ZO|(Ls): el ZO| LHoj| #|=|ots 7 72= F22 B Z0[0|Ct

2026-08-03 (Mon)

16



| [Reference] Regulations for Superstructure, Trunk, and Raised Quarter Deck

Trunk

- There are special regulations for trunks (Reg.
36) which are not covered here. E =S for an
enclosed superstructure of standard height.

- S is the superstructure’s length within L.

- EZA0|= £ #30| ACHReq. 36)= 07|M CLHEA| 2h=Ct BE £0|2| HMY 4FEFZ2S0| tisiM=
E=SOICt. - S& L Uiofl = &R 72=22| Z0|o|et,
- If the superstructure is set in from the sides of the ship, E is modified by a
- SREFRS0| e SHOIM HEL 2 S0{7F F2, Ex TS Alsof et =¥ ECh
factor b/B,, where b is the superstructure width and B, the ship width,
both at the middle of the superstructure length (Reg. 35).

/BsO|B, 07| M b= AETLRE9| £0|1 Bs= MEte| 202 & O 48722 20| SY0|A
X0[CH(Reg. 35).

Jpo e
ox 4>
rir

N O

r
o

- For superstructures ending in curved bulkheads, S is specially defined by
Reg. 34. If the superstructure height d, is less than standard height d,
IM Aoz Blis 4RETRE2 B, S& Reg. 3401 2t E¥5| Fo|=Ct ARFARE £0| dv/t HE
£0| ds2Ct HoH
(Table 1.5a), E is modified by a factor d,/d..
- The effective length of a raised quarter deck (if fitted with an intact front
bulkhead) is its length up to a maximum of 0.6L.
72 20|z (¢dst dHo| Hx|E H<2) 87| Ho|gHe
- Otherwise the raised quarterdeck is treated as a poop of less than
standard height.

rydlab I

O3 o 87| MOJYEE BE 0|8t 42 MO|22 Fet

[ (L )

' [Reference] Height of Superstructure

H
| Measurement of the Height of Superstructure
(@] dF+z2= =0

Top of superstructure deck

Beam of /

superstructure deck

Beam of 7

freeboard deck

Height of superstructure

Top of freeboard deck

rydlab I
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1| Tabular freeboard (F) calculation

&y (4) Deduction for Superstructure and Tr

= Effective length of superstructure (L;)

Ly = Mean Length x [min(Standard Height, Actual Height)] / Standard Height 6] corection for minimum bow height

Correction for sheer
(sheer # standard sheer)

Correction for reserve buoyancy

If the height of an enclosed superstructure is
@ higher than the standard height, the effective length of

Maximum molded summer draft

3,700TEU Container Ship

an enclosed superstructure of standard height shall be - [ e
. length (m) (m)
its Iength' Superstructure zis.za 371
@ less than the standard height, the effective length Roked @ Deck ] 1120 12

(4) R7z= L EHI0)| Ot A (2/6) 42+ 3-%9 72 ZO|(LE) LE =Bz 20| [2RUEE =0
A =0/ BE =0 THY 4FF229| 0|7t BE 0| 1US 52 4%, 0 7= 20l &
=0/9] LMY YREF2E9| Y =0l= 2 Zo|o|Tt,

shall be its length reduced in the ratio of the actual height to

the standard height.

= =0|20 203 S22 3%, 7= Z0|l= 44| =0|2t BE =0[9| B0 ©f2t 1 20|15 2 ez

|'O||

bt

The standard height of a superstructure shall be as given in the following
table:
HEFZE0 BFE =0/= O 0| AAE o2 i}

Ls(m) Raised quarterdeck (m) All other superstructures (m)
30 or less 0.90 1.80
75 1.20 1.80
125 or more 1.80 2.30

The standard heights at intermediate lengths of the ship shall be obtained
by linear interpolation. |

sydiab =

derol S ZojollMel BE =0|= Y B2 it

Tabular freeboard (F) calculation

sy (4) Deduction for Superstructure and Tr

L; = Mean Length x [min(Standard Height, Actual Height)] / Standard Height

Correction for sheer
(sheer # standard sheer)

(8] correction for minimum bow height

Su perstructu re Correction for reserve buoyancy

[8] maximum molded summer draft

Raised Length of Super Structure (225.28m A/B) Forecastle DK
Q Deck Upper deck (192m A/B) —t5 3,700TEU Container Ship
No poop DK e [T Freeboad deck (1588 A, . 2. . . — -~ Mean Height
| A m length (m) (m)
; L Superstructure 225.28 371
Raised Q' Deck 11.20 124
‘0 0.85D,,
A 7,
B.L WS /Bl Raised All other
AP Fp Ly (m) quarterdeck | superstructures
(m) (m)
30 o less 090 180
75 120 180
125 or more 1.80 230
[Example] 3,700TEU Container Ship Ly Length of a superstructure
= . 371> 2.
Ly persrmene = 225.28+2.30/2.30 [m] ¢:3.71>230)
LE,RaxiedQ'derk = Lx,Raxiyd Q'deck -H Rasied Q'deck /H standard

=11.20-1.24/1.80 (-1.24<1.80)

=7.72 [m]
- LE = LE,RasiedQ'deck + LE,superstructure = 7'72 + 225'28 = 233'00 [m] ‘ |
rydlab - B
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1| Tabular freeboard (F) calculation

&y (4) Deduction for Superstructure and Tr

» Deduction from the freeboard
Where the effective length (Z;) of superstructures

and trunk is
@ 1.0 Lf [8] maximum molded summer draft
‘ L, =max(L,, L,) = 245.279[m
. — L, =233.00[m]
350mm :L,=24m

Deduction from the freeboard =| 860mm :L, =85m

1,070mm ZL/ >122m
(4) 42722 L EYT SA(4/6) U SAH &F12= L EYA9 R= ZO[(LE)7t
1.0LfQI B2 350 mm : Lf 24 m 48 34| =860 mm : Lf 85 m,1 070 mm : Lf 122 m
(Deductions at intermediate lengths can be obtained by linear interpolation)
(S ZolojMe] A= MY H2tez 28 4 /0
® less than 1.0L, the deduction shall be a percentage
obtained from the foIIowing table:
2 1.0Lf D|2Ql F2, CIg BO|M SAIE8S Foith
Percentage of deduction for type ‘A’ and ‘B’ ships
Total Effective Length Superstructures and Trunks
0 01L 02L 03L 04L 05L 06L 07L 08L 09L 1.0L
Percentage of deduction 0 7 14 21 31 41 52 63 75.3 87.7 100

for all types of
superstructures

AA E B MBSl SAE

Percentages at intermediate lengths of superstructures and trunks shall
be obtained by linear interpolation. l

rydiab &)

YRET2E Y EYA9 S Zol0|M2| BlE2 MY 22 FBtct

= —

iy (4) Deduction for Superstructure and Tr

= Deduction from the freeboard
[Example] 3,700TEU Container Ship

L, =245.279[m]

[8] maximum molded summer draft

L, =233.00[m] L, =max(Ly, L,) = 245.279[m
. L =233.00[m]
Ly <L,

(4) d5+2= & EF3 SA((5/6) dd SA

Where the effective length (L) of superstructures and trunk is less than
1.0L, the deduction shall be a percentage obtained form the following
table:
HEFZE Y EYFO| K5 ZO|(LE)7 1.0Lf 0|2HI Z2, THS HO|M SHES F3iCh:
/

Total Effective Length Superstructures and Trunks

0 0.1L 0.2L 03L 04L 0.51L 0.6 L 0.7L 0.8L 09 L 1.0L
Percentage of deduction 0 7 14 21 31 41 52 63 75.3 87.7 100
for all types of
superstructures

Percentage of deduction for superstructures

y27220 338

[=87.7+(100-87.7) X (0.05/0.1) = 93.85%

sydlab - B
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1| Tabular freeboard (F) calculation

&y (4) Deduction for Superstructure and Tr

= Deduction from the freeboard

(sheer # standard sheer)
[Example] 3,700TEU Container Ship [E] Comecton or miirm bow height

Correction for reserve buoyancy

L, =245.279[m]

[8] maximum molded summer draft

L, =max(L,, L,) = 245.279[m

Percentage of deduction for

350mm : L/ = 24m superstructures = 93.85%
Deduction from the freeboard =| 860mm :Lf =85m
1,070mm ZL/ >122m

(4) M4EIZE U EHT ZA| (6/6) 243 34| [0fl] 3,700TEU Container Ship 243 242 = 860 mm : L85 m

(Deductions at intermediate lengths can be obtained by linear interpolation)
(B2 ZojojAle| B ME B2 T8t 4 QL
The deduction from the freeboard is multiplied by the percentage of
deduction for superstructure.
Deduction from the freeboard (cg;) =1,070-0.9385 = 1,004[mm]‘

2ol SAHYO| HESS Sttt

sydlab - K
s (5) Correction for Sheer (1/7) e
1 Sheer (3] correction for depth o, # 1,15)
= Sheer is the upward rise of a ship’s deck from mid length
towards the bow and stern. s s e

= The sheer gives the ship extra reserve buoyancy
at the stem and the stern.

ST e M8 20| SYR0N Mot M0|E Sl B2 dSote A LUttt ST d4a2t
MO[0j| A Mutol| 2710l ofjH| 23 & S 8ict
Sheer
E. ............... o foess
i i :
I
)
i i
I L
I 1
\
sydlab . S

2026-08-03 (Mon)

20



1| Tabular freeboard (F) calculation

(5) Correction for Sheer (2/7) o

b
1 Camber (B[ Conecton for depmh 0.7 119

Deduction for superstructure and
trunks

= Camber is the transverse curvature of the weather deck.

= The curvature helps to ensure sufficient drainage of
any water on deck.

Correction for sheer
(sheer # standard sheer)

[ Corecton for minimum bow height

Correction for reserve buoyancy

= For ships with camber, care must be taken that the deck (] asimum motéed summer aaf
YRE2 = 4T g 50| 0] FE2 LT {0 10l F0| Z23| HiE =5 Sh= ol =30
ECk

without sheer do not become too humped at the ends as a result of the
deck beam. In other words, the deck centerline should have no sheer and
the deck edge line should be raised.

L2E0| YU MUOIME 2T B0 ¥SrOR ZF310| 9l 2Tl o 20| LRI L0127 gee
FolsH0F ottt 5, 2 SHM0ll= SZe0l $0{0F o0 T 7HAt2| 442 FO0HMOF BHCt.
@, A :Pointwhichis same heightover aship’s length
& : Elevated heizht mooe than midship avea
CamberT
//“‘I[ i 5] |
’ Breadthin aftand forward ofa ship
=
| ,,/
'K |
sydlab -

sy [Reference] Sheer Caused by Camber

= Even in the case of a ship without a sheer, a small sheer may be generated
by the camber.

Sheer

. + ............... T T s o

: e .

I

)

: S

! 1

I I

\
:

sydlab s
(2] 2282 Qlal Yot Zx8 S2T0| gle Mute| Z0|= 2=E= Qs &2 S50 Lile 4+
oIC}
A .
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1| Tabular freeboard (F) calculation

Comrection for block coefficient
(Cassenss 7 0.68)

y (5) Correction for Sheer (3/7)

= Correction for sheer

Correction for sheer
(sheer # standard sheer)

[&] Comection for minimar bow height

Correction for shear (c;)= (S, —S5)-(0.75-0.5%)

Correction for reserve buoyancy

[8] maximum molded summer draft
Zeel BY 28 B3 (o) (So—S5)(0.75 = 0.5r)
SD: Standard height of sheer (mm)

S : Mean height of actual sheer, including sheer credit (mm)
71 : The effective length (L,) of superstructures divided by freeboard length (7]

=L, /L,

BE =0|(mm) S: S8 OIRE Zadt dA S5EQ

S
O
st

ol
10
&
EN]
Hir
o
3
3
4T
4
N
o
10
40
]
[
<)

[(LE)E A& ZO|(LH 2 Lh=

- If Sy>S, the correction for sheer is positive. The required freeboard increases.
S0>SQ H2 S5 E HY2 L40ICt 27 AFO0| SIIsiC)

- If Sy<S, the correction for sheer is negative. The required freeboard decreases.

ook

S0¢sQ! 39 233 HHES S40/0h 87 A0 4B},
Calculation of actual sheer (S) =

(a) Excess or deficiency of sheer +
A S (S)e ALt =

(b) Sheer credit for superstructure

(@) S=e9 2 £= B + (b) &FF220 tiet =2 o=

“i{ 43

sydlab

1| Tabular freeboard (F) calculation

y (5) Correction for Sheer (4/7)

Correction for sheer
(sheer # standard sheer)

Correction for minimum bow height

(a) Excess or deficiency of sheer
®» Design ship has no sheer.

Correction far reserve buoyancy

[8] maximum molded summer draft

(a) SEEel 23t £= 2= 47 ME0ll= S==0| gict
L, =245279
. Standard Actual ! b
Station
Height (mm) Ordinate Factor | Product | Height (mm) | Ordinate | Factor | Product
AP 25.0(L/3 +10) 2,294 1 2,294 s1 0 1 0
L/6 (from AP)| 1113 +10) 1,019 3 3,057 s2 0 3 0
‘;“rf' L/3 (from A.P) 2.8(L,/3 + 10) 257 3 77 s3 0 3 0
@ Amidiship 0 0 1 0 s4 0 1 0
Mean height 85,=8.34(L/3 +10) 765 S, 0
Amidship 0 0 1 (] s4 0 1 0
L/3 (from F.P) 5.6(Ly3 +10) 514 3 1,542 0 3 0
Forw | L6 (from F.P) | 22.2(23 +10) 2,037 3 | 61m S6 0 3 0
half F.P 50.0(L/3 +10) 4,588 1 4,588 s7 0 1 0
Mean height Sp=16.68(L/3 +10) 1,526 4 s; 0
(2,294+3,057+771+0)/(1+3+3+1)=765
Standard height of sheer (S,): (S,+S7)/2 = 1,146 mm (0+1,542+6,111+4,588)/(1+3+3+1)=1526
Fore height of actual sheer (S;) = 0 mm
After height of actual sheer (S,) = 0 mm ‘
-
sydlab i{
ZaEe HE =0[(So): (S_A+S_F)/2 =1,146 mm 2A| M Z28Q| £0[(S_f) = 0 mm A M0
Saeel £0[(S_a) =0mm
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1| Tabular freeboard (F) calculation

(5) Correction for Sheer (5/7)

ty

Standard
Station
Height (mm) Ordinate | Factor | Product
AP 25.0(Ly3+10) 2,204 1 2,294
L/é (from AP) TLI(L/3+10) 1,019 3 3,057 Correction for sheer
Aer | Lp3 rom AP) | 280143+ 10) 257 3 m Sshoar # standard shew)
al
Amidiship 0 0 1 0
* .
Standard height of sheer wean nelght PRETIT 7o
Amidship 0 [ 1 0
uperstructure Lj3 (from F.P) S.6(L/3+ 10) 514 3 1,542 B Maximum molded summer draft
I Fereeasie DK 'f:," L6 (from EP) | 222003+ 10) 2,037 3 6111
A — half F.P 50.0(L/3+ 10) 4,588 1| 4588
______ | JEmp——— _I{
- Mean height 85 = 16.68(L/3 +10) 1526
- ’ 17
2 D
=~ = J
=) P 2 o
- =+
& o e} [
o = 7]
o ar <
— ~— —
= < 2
o ol +
(V] o
~Z
=
—
1 =
I - )
Li/6
A.P F.P |

sydlab - B

1| Tabular freeboard (F) calculation

iy (5) Correction for Sheer (6/7) Coag

(b) Sheer credit for superstructure

Correction for sheer
(sheer # standard sheer)

If the forward half of sheer profile or the after
half of sheer profile are greater than the standard, sheer credit
is given for a poop or forecastle. The sheer credit is the

following: ,
Y L Y: Difference between actual and standard height of
S§=—"— superstructure at the after or forward perpendicular
3 L (= max(0, h,-h,))
L': Mean enclosed length of poop or forecastle up to a
maximum length of 0.5,

[8] maximum molded summer draft

s: Sheer credit

® Sheer credit for forecastle Ly =245.279[m]
h,(actual height of forecastle) = 3,200 [mm]

Y, L' h—h L' 3200-2300 253 _ 2300 (o)
S/ - ? : , - 3 : L/ - 3 ' 245279 - L\' (lengt‘h of forecastle) =25.3 [m]
0 poop in the example
—)S} =Sf +5, =0+31=31[mm] §": Actual height of sheer 5,20 5.0
" Fore hei ht of actual sheer of the freeboard deck corrected by sheer credit Raised All other

@ Sheer Crecfrt for poop L, (m) quar(trenr)deck supers(tr:‘u)ctures

Yp L' max(0,0-2,300) 0 30 o less 090 180
Sp == . = 75 1.20 1.80

3L, 3 245.279 S T W)

— 8, =8,+s,=0+0=0[mm]  No poop deck for design ship (¥,=0) ‘\

After height of actual sheer of the freeboard deck -
rydab 4%
b) AL 220 Ot 228 T 228 WA M2 U T HO|E Hyto| BERECH 2 23S, HOj2
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1| Tabular freeboard (F) calculation

(5) Correction for Sheer (7/7)

Comrection for block coefficient
(Capsspass # 0.68)

ty

(c) Correction for sheer
Standard height of sheer (S,):

(3] corection for depth (0, # L/15)

S, +S 765+1,526 .
Sa — ( A F) — ( ) — 1,146 [mm] [8] maximum molded summer draft
2 2 Standard height of sheer (S,)
. : 1,146 mm
Mean height of actual sheer (S): 5 =31 [mm]
S! =0 [mm]
S, +8 0+31 “, _
S=( 5 f):( > )=15.5 [mm] r=L,/L =095

Correction for shear (c;)= (S, —S5)-(0.75-0.57)
HEEY (c)(SS)(0.7505)r
=(1,146-15.5)-(0.75-0.5-0.95)
=311 [mm]

sydlab

1| Tabular freeboard (F) calculation

(6) Correction for Minimum Bow Height (

q 1
* Bow height Ep
Lf !.
1 A =32m :
S - f < —371m [8] maximum molded summer draft
i tjt:‘m
Bow height" s
I H =
T, | @®=15.601 m
=12.5|m i
i y Bl
F.P
(6) 2|la d4 =0[ 24 (1/3) M= =0|

Bow height (Hb) is defined as the vertical distance at the forward
perpendicular between the water surface corresponding to the assigned
summer freeboard and the designed trim and the top of the exposed
deck at side.

[Example] 3,700TEU Container Ship

Actual bow height = D, (©) + Superstructure height (@) + Forecastle at F.P (®) - T,

=15.601 + 3.71 + 3.2 - 125

= 10.011 [m] ‘
'i* 48

sydiab
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i | Tabular freeboard () calculation

(6) Correction for Minimum Bow Height

ty

* Minimum bow height
L Le\2 L3
Minimmbow height = [6,075 (Z)-1875(;%) +200(:L) ] x

L
[2 08 + 0. 609CB,0.85D -1 603CWF —0.0129 (D_f) ] [mm] [8] maximum molded summer draft
f
where,
Cyr: freeboard water plane coefficient for Ls/2 forward

(6) 2| M4 =0| Y (2/3) 2[4 4 =0

Core = AWF
WET (Lg/2) x B

Awr. Water plane area for Lg/2 forward
&"#: 1 /9| £ B

» Actual bow height should be larger than minimum bow height.

[Example] 3,700TEU Container Ship =245.279[m]
. ] 245.279 245.279\° 245279\ e ks
Minimmbow height = [6,075( 100 ) -1, ( 100 ) ( 100 ) ] o6 6950
=15.601[m]
x [2.08 4 0.609 - 0.6705 — 1.603 - ((@32 22) —0.0129 (21455:0719) ] fmmi i detual bow height = 10.011[m]
= 7,899 [mm] .
.. Actual bow height > Minimum bow height | A
rydiab =

HA| 4 Z0l= 2[4 M4 =00 7{0F et

1| Tabular freeboard (F) calculation

(6) Correction for Minimum Bow Height

ty

» Correction for bow height

[8] Maximum molded summer draft

(6) 2|4 4 =0] Y (3/3) 4 =0 Y
If actual bow height
@ is larger than minimum bow height.
HA| d4= 0] 10] 2|4 M4 %0|ECH 2 2
Correction for bow height (c,,)=0
M4 =01 E2F (00

@ is less than minimum bow height

Correction for bow height (c,,, ) = Minimum bow height — Actual bow height
27t 2|4 A4 20|20 22 32 4 20| Y (o) 22 M4 =0 A M4 =0|
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1| Tabular freeboard (F) calculation

(7) Correction for Reserve Buoyancy o

(Capsspass # 0.68)

ty

(3] corection for depth (0, # L/15)

Enclosed superstructure (forecastle, if fitted)

Correction for sheer
\ (sheer # standard sheer)

Actual sheer curve

.

[8] maximum molded summer draft

Freeboard deck

Fmin:F;)-fi+f‘Z

F,: Tabular freeboard [mm]
f;: Correction for block coefficient [mm]
fy: Correction for depth [mm]

Summer load line

;
0.15L, !
(7) oll8] 224 2 FO: & 248 [mm] f1: YA % 2 [mm] f2: 20| 2 [mm]
All ships assigned a type ‘B’ freeboard, other than oil tankers, chemical tankers, and gas
carriers, shall have additional reserve buoyancy in the fore end.
REM, 3FSHIE 28 L JtA 2EHMS A2l5t WAL 'B HFHO| AYE 2E M2 d4R0f 2710 ofH| £
S5 of Shet
The regulation should be satisfied as follows:
Ct2at 20| 738 eE3fof Sict,

A+ A, + A4, >(0.15-F, +4-(L, /3+10))-L, /1000

If this is not satisfied, the correction for reserve buoyancy in mm should be added to the
freeboard. This addition will increase the height of the freeboard deck and the freeboard
O] 2US BH=E5HR| oI of|b| £40f thet 2HE mm T2 AJof H5H{of SHet
depth (D)), and thus the area of 4, will increase as well. If necessary, the value (cg;) of
O 7t=2 Qlslf AT YTL| =0|2t U Z0[(Df) 7t S7ISIEZ A12] HA = SIS
this correction should be made manually through trial and error, ensuring that the above
criterion is met.
LR F2 2 7IEE UIoI=F AH2LE S5l 0| 2H2U(RB)E 522
* International Convention on Load Lines 1966, ANNEX1 Chapter 1, Reg.3-(5), 2003

FP

njo

51

[N

Fatiof

rol

.

* Q2 E 40| 25t International Convention on Load Lines 1966, ££4A 1 A1, 72! 3-(5), 2003

1| Tabular freeboard (F) calculation

(8) Maximum Molded Summer Draft (1/2

......

Sy

* Maximum molded summer draft (dj)

Correction for sheer
(sheer # standard sheer)

Fbc;; (the minimum freeboard in summer or summer freeboard) Correcton for minimum bow height
: = Tabular freeboard (F,) + Correction for block coefficient (c,) T sy
i + Correction for depth (c,) — Deduction for superstructure (cg;)i"—""=="""=
i £ Correction for Sheer (c;) + Correction for minimum bow :

i height (cg;,) + Correction for reserve buoyance (cg;)

i=3770+0+0-1,004 +311+0+0 Tabular freeboard 3,770 | mm

Correction for block ol mm
P = 3’077 [mm] coefficient

R m R R A A R R R AR R R A R A R R R R R R R R R AR R R A R A R RN AR EAEEAEEEEEEEEEEEEEEEEE Correction for depth 0| mm

Deduction for
D —_— T —_— 1 5 60 1 —_— 12 5 superstructure and trunks -1.004 | mm
f- s . .
- Correction for sheer 311 [ mm

— 3 ) 1 O 1 [m] > FbICLL gg;:elf:ii;:tfor minimum o | mm

Correction for reserve
buoyancy

dg=D,~Fb,,, =15.601-3.077 |t oo

required by owner (T,)

0 | mm

=12.524 [m] (The maximum draft that the ship can
have when the draft is undetermined)
sydlab g =

olu}

12.524 [1 m (E4:7t ol 2| A| 42 E< 8ol 713 4= 4 eh

rir
b

Ich

Mok
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(8) Maximum Molded Summer Draft (2/2

1 Freeboard Mark

Upper edge of deck line
]

B
3
2 | 540 mm forward
o !
bl ! 230 mm 25 mm
g | |<—
£ | TF
2 | 25 mm .
£ s
I AR
c
Sit
st N | 4
300 mm
450 mm

* TF: Tropical Fresh (for water with a density of 1.0 ton/m3)
* F: Fresh (for water with a density of 1.0 ton/m3)
* T: Tropical (for water with a density of 1.025 ton/m3)

* S: Summer freeboard (for water with a density of 1.025 ton/m?3), normally corresponding to design draft (7,)

* W: Winter (for water with a density of 1.025 ton/m?3)
* WNA: Winter North Atlantic (for water with a density of 1.025 ton/m3), only for ships, less than 100 m

Gl Comecton for minimurs bow height
[¢]

Tabular freeboard (F) calculation

Correction for sheer
(sheer # standard sheer)

Correction for reserve buoyancy

Maximum molded summer draft

The PlimsollV mark or Freeboard
Mark is a symbol indicating the
maximal immersion of the ship in
the water, leaving a minimal

freeboard for safety.

The freeboard is marked
according to the result of the
freeboard calculation, where the
summer freeboard in salt water
(dg=T,) is established.

Tropical draft (4;)

d,=d +d /48

Winter draft (d,)

d,=d;—d, /48

|
PYINOD . i 5210559010 s s s s s g s v s ]S
y (9) Summary
1 Freeboard Calculation of a 3,700TEU Container Ship

3,700TEU Container Ship2| 2451 A4t

Tabular freeboard 3,770 mm

Correction for block coefficient 0 mm

Correction for depth 0 mm

Deduction for superstructure and trunks -1,004 mm

Correction for sheer 311 mm

Correction for minimum bow height 0 mm

Correction for reserve buoyancy 0 mm

Calculated summer freeboard (Fb,,;;) 3,077 mm

Freeboard depth (D) 15.601 m

Maximum molded summer draft (d, =D, - Fb,c,;) 12.524 m

Scantling draft (T)) 12.500 m

Margin (= d,- T) 24 mm \ "
sydlab L |
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I Thank you.

Prof. Myung-Il Roh
miroh@snu.ac.kr
http://sydlab.snu.ac.kr

rydlab

2026-08-03 (Mon)

28



