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Grundvallar atriodi

2.2 Archimedes' principle

2.2.1 A body with simple geometrical form

A body immersed in a fluid is subjected to an upwards force equal
to the weight of the fluid displaced.

The above statement is known as Archimedes'principle. One legend has it
that Archimedes (Greek, lived in Syracuse - Sicily - between 287 and 212 BC)
discovered this law while taking a bath and that he was so happy that he ran naked
in the streets shouting ‘I have found’ (in Greek Heureka, see entry ‘eureka’ in
Merriam-Webster, 1991). The legend may be nice, but it is most probably not
true. What is certain is that Archimedes used his principle to assess the amount
of gold in gold-silver alloys.
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2.1 Introduction

This chapter deals with the conditions of equilibrium and initial stability
of floating bodies. We begin with a derivation of Archimedes' principle and
the definitions of the notions of centre of buoyancy and displacement.
Archimedes' principle provides a particular formulation of the law of equilibrium
of forces for floating bodies. The law of equilibrium of moments 1s formulated
as Stevin’s law and it expresses the relationship between the centre of gravity
and the centre of buoyancy of the floating body. The study of initial stability is
the study of the behaviour in the neighbourhood of the position of equilibrium.
To derive the condition of initial stability we introduce Bouguer's concept of
metacentre.
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actually increasing up to a certain degree of roll, and

exerting a force to right the ship. That force is why it

then rolls to the other side, until the force generated
from the opposite roll pushes it back again to original
side.



Pbyngdarmidja/ uppdriftsmidja
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begar 16gun skipsins er pekkt getur skipah6nnudur reiknad ut stadsetningu
uppdrifsmidju (B) vid mismunandi hledslu og halla skipsins.
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Iransverse Stability

begar skip flytur a réttum kili a slétt-
um sjo liggja uppdrifskraftur (kraft-
ur upp 4 vid) og pyngdarkraftur
(kraftur nidur a vid) i sému linu,
loorétt yfir kili (K).
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Larétta fjarlegdin fra pyngdarmidjunni (G) ad lodrétta uppdrifskraftinum fra
B1 er maeld i metrum og er kéllud réttiarmur (GZ).

Righting Arms (Disp = 2952 LT)
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Modern ships are designed to take rolls, or even heel over, more than
most people would believe. Even though this was not supposed to
happen (it was caused by improper ballasting), a car carrier like the
COUGAR ACE can heel over quite a bit and because the cargo was
properly lashed down and didn't slide to one side, the ship did not

capsize@Ad®was eventually righted.
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Uppdriftsmidja

UPPDRIFSMIDJA

Centre of Buoyancy

Uppdrifsmidja er sa punktur (B) sem
uppdrifskraftur virkar 160rétt upp i
gegnum. Uppdrifsmidja er ramfraoi-
leg midja seerymis skipsins.

& Center of Gravity
& Center of Buoyancy

J "righting morment"

engineeringtoolbox.com
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Feersla & pbunga innan skips

Pegar pungi er faerdur innan skips, feerist pyngdarpunktur skipsin i somu stefnu og
punginn er faerdur. Pannig mun pungi sem faerdur fram eftir skipinu leida af sér faerslu
pyngdarpunkts skipsins (G) fram. Pungi sem faeréur er upp mun faera pyngdarpunktinn
upp og pungi sem faerdur er i stjor flytur hann i stjor.

G er pyngdarpunktur skipsins.

G, er nyr pyngdarpunktur skipsins.

GGj er vegalengdin sem pyngdarpunkturinn faerist maelt i metrum.
g er punginn (sem feerdur er) veginn i tonnum.

d er vegalengdin sem punginn er faerdur i metrum.

A er saepungi skipsins i tonnum.

Faersla pyngdarpunkts GG, vid feerslu punga innan skips:

= bungi (q)- feersla (d)
saepungi (A)

GG



Sokkbungi

Sokkpungi er hugtak sem segir til um hve morg tonn parf ad lesta/losa svo
medaldjupristan breytist um 1 sentimetra. Og er einingin t/cm eda tonn a sentimetra
(einnig er til tonn & metra en pad er sjaldgaefara)

Annad hugtak er stafnhallavagi Pad segir til um hve moérg tonn purfi ad faera 1 metra,
eda hve marga metra parf ad faera 1 tonn svo stafnhallinn breytist um 1 sentimetra.

Einingin er mt/cm eda metratonn a sentimetra (einnig er til metratonn a metra sem er po
sjaldgeefara)




Hugtok

Ds er notad hér um djupristu ad framan,

D. er notad hér um djupristu ad aftan,

Dr, er notad hér um medaldjupristu,

TPC er s6kkpungi (enska Tonns Per Centimeter),

T er einnig notad heér (danska Nedtrykningsvaegt),

MCT er stafnhallavaegi (enska Moment to Change Trim),

S er einnig notad hér um stafnhallavaegi (danska Styrlastighedsmoment),

dd er notad hér um medaldjupristubreytingu,

Os er notad hér um stafnhallabreytingu,

s er notad hér um stafnhalla,

Reyndar eru onnur takn notud um sum pessara hugtaka samkvaemt IMO (International
Maritime Organization - Alpjéda Siglingamalastofnunin), en pau verda ekki notud hér i bili,
en verda kynnt siéar (TPC og MCT eru samkvaemt IMO).
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Feersla & punga innan skips

Daemi: Szepungi skips er 100,0 tonn. 2,0 tonn eru flutt 10,00 metra fram eftir skipinu.
Finn GG,
&

_ [zem b zem ]

. /
) D

LPP

AP FP

GGy = Pungi (@) f@rsla(d) - 2.0tonn - 10,00 metrar _, o 1oies fram

saepungi (A) 100,0 tonn

AP er aftari 168lina

FP er fremri 166lina

Lpp er lengd milli 168lina mzeld i metrum.
® er midband (kallad nullkruss)



Y 4

Feersla & pbunga innan skips

Laoorétt feersla pyngdarpunkts GG vid feerslu punga innan skips:

, = Pungi (q)- feersla (d)
sazpungi (A)

GG

Dami: Sapungi skips er 100,0 tonn. 2,0 tonn eru flutt 3,00 metra upp.

Finn GG,
&®
——— 2tonn P
G1 T /
1 3 metrar
\ G |
2 tonn
LPP
AP FP
51 = bungi (q) - feersla (d) N 2,0tonn - 3,00 metrar _ 0,06 metra upp

sapungi (A) 100,0 tonn

”

Buoyancy

New centre
of gravity
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