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UNIT ONE THE SHAPE OF A SHIP
MR- W B
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Lesson One

1. Principal Dimensions

All aspects concerning the measurement of seagoing vessels are arranged in the certificate of
registry act of 1982. Part of the certificate of registry act is the International treaty on the measure-
ment of ships, as set up by the IMO conference in 1969. The treaty applies to seagoing vessels with
a minimum length of 24 metres and came into force in July, 1994.

1.1 Fore Perpendicular ( FPP, or FP)

This line crosses the intersection of the water line and the front of the stem.

1.2 Aft Perpendicular ( APP, or AP)

This line usually aligns with the centerline of the rudder stock ( the imaginary line around which
the rudder rotates).

1.3 Load Line

The water line of a ship lying in the water. There are different load lines for different situations,
such as-

1.3.1 Light Water Line

The water line of a ship carrying only her regular inventory.

1.3.2 Deep Water Line

The water line of maximum load draught in seawater.

1.3.3 Water Line
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The load line at the summer mark as calculated in the ship design by the ship builder.
1.3.4 Construction Water Line ( CWL) .

The water line used to determine the dimensions of the various components from which the ves-

sel 1s constructed.

1.4 Deck Line

Extended line from the topside of the fixed deck at the ship’s side.

1.5 Molded Dimensions .

Distance between two points, measured on inside plating (or outside framing).
1.6 Base Line

Top of the keel.

1.7 Plimsoll Mark

The Plimsoll mark or Freeboard mark consists of a circle with a diameter of one foot and a hori-
zontal line which goes through the center of the circle. This level indicates the minimum freeboard in
salt water at the summer time. Beside the circle is a number of horizontal lines indicating the mini-
mum freeboard as above. Summer freeboard: S. Other conditions: Tropical: T, Winter; W, Fresh
(water) : F, Tropical Fresh: TF, and for small ships less than 100m: Winter North Atlantic:
WNA. All of them are connected by a vertical line.

The draught marks, Plimsoll Line and Plimsoll Mark are permanent marks. Usually this means

that they are carved into the hull( Fig. 1.1).

1.8 Length between Perpendiculars (L, ) —

Distance between the Fore and the Aft Perpendicular.

1.9 Length over All (L) 3

The horizontal distance from stem to stern. - T
1.10 Length on the Water Line (L) - - ;
This is the length of design water-line or the length of A

full-load waterline.

1.11 Breadth (B) Fig. 1.1

The greatest breadth, measured from side to side out- S-Summer(for water with a density of 1. 025t/
m’ ) ; T-Tropics ( ditto) ; W-Winter ( ditto ) ; WNA-
Winter North Atlantic ( ditto ) ; F-Fresh water; TF-

side the frames but inside the shell plating.
1.12 Breadth over All

| Tropical Fresh water
The maximum breadth of a ship as measured from the

outer hall on starboard to the outer hull on port side.
1.13 Draught at the Stem (T})

It’ s the vertical distance between the water line and the underside of the keel, as measured on

the fore perpendicular.
1.14 Draught at the Stern (T,)

The vertical distance between the water line and the underside of the keel as measured from the

aft perpendicular.
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1.15 Trnm

This is the difference between the draught at the stem and the draught at the stern.
1.16 Down and Trimmed By The Head.

It’ s the condition under which the draft is larger at the stem than that at the stern.

1.17 Down and Trimmed By The Stern.

It’ s the condition under which the draft is larger at the stern than that at the stem.

1.18 Depth

The vertical distance between the base line and the upper continuous deck.

1.19 Freeboard

The distance between the water line and the top of the deck at the side ( at the deck line).

1.20 Sheer
This is the upward rise of a ship’ s deck from amidships towards the bow and stern. The sheer

gives the vessel extra reserve buoyancy at the stem and the stern.
1.21 Camber
[t’ s the athwart-ship’ s curvature of the weather deck. The curvature helps ensure sufficient

drainage.
2. Proportions & Form Coefficients

2.1 Proportions

The ratios of some of the dimensions discussed above can be used to obtain information on re-

sistance, stability and maneuverability of a ship. Some widely used relations are:

2.1.1 L/B
The ratio of length and breadth can differ quite dramatically depending on the type of vessel.

Common values are as follows.

Passenger ships 6~8
Freighters S ~7
Tug boats 3~5

A larger L/B value is favorable for speed, but unfavorable for maneuverability.

2.1.2 L/D
It’ s the length/depth-ratio. The customary values for L/D vary from 10 1o 15. This relation

plays a role in the determination of the freeboard and the longitudinal strength.

2.1.3 B/T (T = Draught)
It’ s the breadth/draught-ratio, which varies from 2.3 to 4.5. A larger breadth in relation to

the draught ( a larger B/T-value) gives greater initial stability.

2.1.4 B/D
The breadth/depth-ratio, which varies from 1.3 to 2. If this value becomes larger, it will have

an unfavorable effect on the stahility ( because the deck will be flooded when the vessel has an incli-

nation) and on the strength.
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2.2 Form Coefficients

Form coefficients give clues about the characteristics of a vessel ' s shape from the water line
down into the water. This makes it possible to get an impression of the shape of the underwater body
of a ship without extensive use of any data. However, the form coeflicients, as non-dimensional
numbers, do not contain any information on the dimensions of a ship.

2.2.1 Waterplane-coefficient( C, )

The waterplane-coefficient gives the ratio of the area of the water line A and the rectangular
plane spanned by L, and B. A large waterplane-coefficient in combination with a small block-coeffi-
cient (or coefficient of fineness) is favourable for the stability in both athwart and fore and aft direc-
tion.

Waterplane-coefficient (C,) = A, /L, xB

2.2.2 Midship Section Coefficient( C, )

The midship-coefficient gives the ratio of the area of the midship section (A ) and the area
spanned by B and T.

Midship-coefficient (C_) = A, /BxT

2.2.3 Block Coefficient, Coefficient of Fineness( C), )

The block coefficient gives the ratio of the volume of the underwater body and the rectangular
beam spanned by L, B and T. A vessel with a small block coefficient is referred to as‘slim’. In
general, fast ships will have a small block coefficient.

Block coefficient (C,) = V/L,xBxT

Customary values for the block coefficient of several types of vessels are:

Tanker 0.80 ~0.90
Freighter 0.70 ~0.80
Container vessel 0.60 ~0.75
Reefer 0.55~0.70
Frigate 0.50 ~0.55

2.2.4 Prismatic Coefficient( C )
The prismatic coefficient gives the ratio of the volume of the underwater body and the block
formed by the area of the midship section (4,,) and L. The C_ is important for the resistance and

hence for the necessary power of propulsion.
Prismatic coefficient(C ) = V/L, xA,

The maximum value of all these coefficients is reached in the case of a rectangular beam, and

will equal to 1 while the minimal value is theoretically 0.

New Words & Verb Phrases

1 principal | 'prinsap(9)l, -sip- | adj. FER, HER
2 dimension [ di‘'menfan ] n. R~ , RE
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

aspect [ 'zespekt ]
concerning [ kan'sa:nin
registry | ‘red3zistri |
perpendicular [ pa:pan'dikjule }
intersection | .inta( 1) 'sekfan ]
keel [ kizl |
draught [ dra:ft |
determine [ di'ta:min |
various | 'veorios |
component | kam'paunant |
extend [ iks'tend ]
topside [ ‘topsaid ]
freeboard | 'fritbo:d |
horizontal [ hori'zontl |
indicate [ 'indikeit ]
tropical [ 'tropikl ]
stern [ stam]
frame [ freim |
starboard [ 'statbad, — bo:d |
trim | trim ]
depth [ depb |
sheer | [ia ]
camber [ 'kzembad |
curvature [ 'karvatfo] .
ensure [ in'fus ]
sufficient [ sa'fifant ]
drainage [ 'dreinidz ]
amidships [ 9'midsfips ]
buoyancy [ 'bsionsi ]
inventory [ 'invontri ]
ratio [ 'reifiou ]
resistance [ ri'zistans ]
stability [ sta'biliti |
maneuverability [ ma nuivora'biliti ]
favorable [ 'feivorabl ]
customary [ 'kAstamari]
initial [ i'nifal ]
longitudinal [ lond3i'tjuzdinl ]

n. IhE, T
prep. KT

n. X0, M AR B B 5

n. FELE

_HS'CREL

adv. TEAGHHP
n. ¥ 21, 1
n. @&, 75
n. tLE#

n. P77

n. Btk

n. TP

adj. A F|HY
adj. 215 HY

adj. BB, BIEEH)
adj. 2 o] 1) 2 BE
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

dramatically | dro'maetikoli |
inclination | inkli'neifon ]
freighter | ‘freito |
coefficient | koui'fifant |
clue | klu:

extensive | iks'tensiv |

non-dimensional

midship

rectangular | rek'tengjulo |
span | span |
waterplane-coefficient
block-coefficient

midship section coefficient
prismatic-coetficient

refer | ri'fo; |

slim [ slim |

reefer | 'riifo(r) |

frigate | 'frigit ]

athwart [ 2'@wo:t |

hence [ hens |

prismatic | priz'matik |
theoretically | 0ia'retikalli |
international treaty

the certificate of registry

IMO—1International Maritime Organization

come into force
regular inventory
the front of the stem
align with

rudder stock

Plimsoll mark ( Plimsoll A #E )

port side

vertical distance

the upper continuous deck
water line

reserve buoyancy
longitudinal strength
initial stability

adv. i EHY
n. fHI ] , 4 3
n. 53 G

n. %

n. 2%
adj. | {ZH
n. TTHEIK

n. {5

adj. FEILHY
n. (585

n. JKZ% i 7R 24X
n. J7 B R
n. HH T R
n. BRI R 2
v. FTET, AN
adj. HiRHK)
n. AN (%)
n. 37 TR

adv. i 5 &
adv. Rt , A\
adv. 55 R
adv. #iig I

[H BRI
FRARSF iUk
] By v S 2H 2H
R, SEAT
B0 2 Ay

Wz 7K A3 i
e
EHEE
FEESEH R
B K
(R RN

9 o) 553 BF
HEa




79 be used to MR F

80 be flooded A 7K By

81 the rectangular beam SE AR

82 in the case of TE ceooest =R
S EEX

1. ¥RE
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WHEHAL T 1969 F iR B MAIR B ERRY, ZFRA T 1994 £ 7 HLFr. RGAEXR
B/ NS EE N 24 K,

1.1 HiEzk

i B SRITKL AT SR TEL

1.2 EBEFEZk

HESHHPOXR(EERFEHBRES) 5o

1.3 zZLEZ

REARE T /K LK, AR BB AR EESZ, .

1.3.1 ZZ38 KLk

R AR %77 B e 25 BOR 75 2 ey BT AU 7K 2%

1.3.2 WERKZR '

R AR TE /K v I K B Aa] B RYIZ 7K £

1.3.3  #itkek

HAAEEERINTENEZBEX G

1.3.4 SHi¥gskeR

FF 1 72 AR 2 Fh a5 P LA OB /K 28 ( 85 MiR T Ik IE RI 7K )

1.4 HW(i)4k

M AR R 2 (FESE) FARGEH B il 2.

1.5 BIRE

AR PN 2 T (B EBHEZR ) 178 A Y L Z IR] BR S

1.6 X}z

(7K¥) B R o

1.7 WzKbpE
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