CHAPTER 8

IMPLEMENTATION OF STABILITY ASSESSMENT

8.1 The proposed criteria

The results of the calculation are shown again,

for ship A to E imp-.‘ ighting work done of each ship

on, in figures (8 x:g; '8 “‘-'Ehe author considers that
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necessary to incline

capsizing is
the stability mo
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Inves one will be able to

see that all sea loads up to sea

state 5 but wit ing angle of approxi-
mately 50 degree. 4, all ship heel at roughly

35 degrees.

In vi of vessel’s functioning,

‘the author Woudkd—
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“ffavitted angle" of 50
g Viasel. By means of this
criteria only sb& B and C not be operated up to sea
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repai ed and now in operation in the Gulf.

The author has tried to transform the relation of
dynamical stability work done into a simple equation by
using vessels’parameter abtained from chapter 6 but no

satisfactory relation is obtained. There seems to have a
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simple criteria exists as far as area under the curves

are concerned.

Consider at the angle of 50 degrees, as far as the
vassel’s functioning is concerned. By choosing sea states

4 and 5 as examples to consider, one will be able to

determine the ratio righting work done

without difficult " heeling to righting

work done be CW icién f work done", ie.

, ’ SS-5

Lage 0.914

Ship A ). 4 g6 %

Ship B dﬁg;: 1.065

Ship C -jﬁﬁﬂéii‘ 1.063

Ship D 0.906
Ship E 0.943

jﬂL easily notice tha&ﬂfcr coefficient of
work done iﬂ assumed to be
unsafe su@ﬁﬂiﬂlﬂm E]ﬁt]jeater than the
righ § IEIpfﬁ are unsafe
at a?qﬁ?g'b is jﬁtﬁitj;rggqvipjt Wq EJ

By contrast, all vessels are safe at sea states 4.

One

If 20 percents of reserved work done is included for the.

sake of safety, the author would like to propose that :-

"Up to a required angle of heeling, the coefficient

of work done should be less than 0.80"
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8.2 Related consideration with regard to fishing

vessel design

a) Breadth variation and ship’s characteristics

Normal practice for a ship deéigner, when deter-

mining the main dimensionp and coefficients, is to keep

to a sequence, ie. gth, the block coefficient

(CB) and the ship 1on to the draught.

i\‘ x CBxf)

establishes the \(B x T). That is, when

varying breadth ‘i}\\, draught and depth are

generally varied io to the breadth Fig.(8.6).

If breadth is inclp h a way that the midship

section area,dtaken uj gemain constant, the

]

iy

Incf resisjtance and power requirements

FMINETINE T
A AN I HATINY YA

increasing in thickness of bottom and deck

following ef‘%;.

plating.
(1) and (2) yield higher initial costs of the

vessel.

3) Smaller draught restricts smaller propeller'

dimensions. This, in turn, means that lower
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propulsive efficiency will be obtained.

4) Greater initial stability
KM becomes greater, KG smaller. In detail
KM = KB + BM. When increasing the breadth, KB
will be smaller in relgtion to the draught. BM
moment of area of

with the cube of +the

decrease in KB. The

thus, increased for
hlftlng of metacentre
\Pg of centre of gravity

he eel.

5) e ‘ncikinec wbility, the righting arm
ip, besides having steeper
upf'""ﬁ‘=";‘zmm1‘the great meta-

2 gmras longer range. See

Flgp (8.7). I maximum value 1is reached

ﬂ uH{’}%H ﬂ?’wgk’]ﬂﬂk edge immersion.
’&] Wﬁ Wﬂ w ?JP] & E]ement where

draug res i 1on exis

Readers should be aware that, apart from techni-
cally limited possibilities, there are also operational

limited possibilities as well.



GZ

.,I ‘
!

Fig. (8.7) Effect of ﬁhﬂ;{i 1;3 Vz]eﬂm 5 w& ’lﬂxihtin; arm.

RIAINTUNNINGA Y

ove



241

b) Fixing the breadth

Where the breadth of the vessel <can be chosen
arbitrarily, its size depends on the stability. In such
case, the breadth can be made as large as the stability

demands. It should be noted that +the length-breadth ratio

(L/B) is less signifi the stability requirement

than the breadth-

When ch'oo'/‘ re qulred for the stabi-

lity, a distinc tween stability which

is conductive \\quallty and stability

which is require loading conditions:

a) -
of roll
clerations
b) ""‘3: e :

Damaged condition %

ﬂﬂmﬂmmﬁ e
’Q RN f‘i‘“’i‘ﬁﬁfm’n 1) a ¢

In the past, it was beleived that low metacentric

height (GM) of a vessel meant that the inclining moment in
waves was also small [23]. Today, it is known that a more
critical condition occurs in a stern sea, especially when

ship and wave speed are nearly the same. In such a case,
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the transverse moment of inertia of the waterplane can be
considerably reduced when the wave creast in amidships and

the vessel may capsize, even in the absence of previous

violent motions.

<) Increasing the area below the righting arm

curve by increasing e reserve buoyancy

1) fewer deck houses.
e vessel lighter and
‘,~ ing,living quarters in
\ d, almost exclusively, '
\\\\ hull,since standard-
di Gur ‘\c lities can better be
ac 7 L-. J h:\ ormer [34].
noted that fewer deckhouse
—ff-ling moments .
2) Iﬂllusion O uperstru m re and hatchways in

the Stability c@dculation.

AU INENINE NI

Fishing veisels are under 100 m.in Length,

QI ) TR RGP G o o

keeping and stability in the inclined

position.

If full-width superstructures are used,
water can enter at a smaller angle of

inclination than deckhouses, and have a



243

greater effect on stability. Most regulations
do not regard deckhouse as buoyancy units.
Actually, the calculation can be made either
with or without full-width superstructure.

The same procedure can be applied to water-

tight hatches, if sufficient level of
stabili : /b proved without them.

3)

flare of framing above
up to 40 degrees at
f\&\ or fishing vessels
d) Criticism ‘bregulations T -
Criticis :,_4;,;;[ d regulations is levelled

ES
=

at the follow ‘;_______Tfiff__________E’ 

ch small ships, the@ dependence of the

ﬂuﬂ;ﬂﬁmi’mm":f o
AN T

however, is normally
subjected to higher waves than the large
ship. If the freeboard is considered as given
protection against flooding, the smaller ship
should surely have relatively greater free-

board than the large ship.
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According to the regulation of 1966, the
basis freeboard for Type B ships (Fig.8.8)
ranges from less than 1% of the ship’s length
for small vessels up to around 1.5 % for
large ships. The critics demanded free-

boards of be cen 1 and 2% of the 1length for

ates Q current freeboard

-\&\ engaged 1n coastal
-a‘ more chance of

- [63;74].

';p€1¢” es of small vessels are
an those of large vessels

uction by violent

|
g g on board causes a
|‘|' 1

more f1rceful brak‘ g effect to a small

ﬂ u E] /3}71 EW]ﬁ1Wﬂé1ﬂ Aj Furthermore, the

speeds of smaller vessels are usually

Q W’-] a\ﬂ ﬂmmmwgﬂﬁ ﬁps [44; 48].

2)

c) The preferential treatment given to the
small ship (with respect to freeboard)

is valued as a kind of "social measure".

In the freeboard regulations, the freeboard

is made to be dependent on many factors
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such as type, size and arrangement of super-
superstructure and sheer [57]. The physical
relationships between the data entered into
the calculation and their effects on ship
safety are not as clear as they appear in

the calculation.

3) The for larger thankers

| t%reeboard regulation
niversal approval, although
be a part of the
Moreover, there are

othe : L) e.g. fishing boats)

considerably greater

4) —~-oapd regulations seem

iif;__“_““___A, ;‘ for small full-

iy

’ ﬂuﬂwawi’wmﬁ:; o e
AR T g

when here is a of
stability due to heeling,the freeboard on one

side can be diminished considerably.

Unlike the previous regulations, the final draft
of the current freeboard regulations attempts-not to impair

in any way the competitive position of any ship type.
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One positive aspect of the latest freeboard
regulations in considered to be the new "minimum bow
height". Despite the shortcomings mentioned, the existing

freeboard regulations undoubtedly represent a way of

preventing gross mistakes.

AULINENINYINg
QRRINTAUNMNINIAE
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8.3 Reccommended further studies

a) Loss of righting lever on a wave crest

This is one aspect of +the influence of external
forces which has been considered over the past few years

and internationally has b studled in particular regard

to fishing vessels. , the study is not yet

completed. Some ble estimates of the
stability loss rovided it is used

within the limi f its definition.

they have taken this

Some coun
Y

loss into account “natiomal s ,‘dérds by specifying
a minimum value fo 2 Gmax ) de example 0.3 m., of
a following sea

which all or

condition.

" large proportion

Stmin

condltlons, 1t muqﬁ then be cops idered whether such a state

can spersief] UUINYNT W SGwe sorreonces

such as beam wind. The probablllt of such qﬂﬂn01dence is

s AAARIT W UHAPBHIBER crcors

which prov1ded for all such 1nfluences could not be met

of transverse Sﬂ}bl a following sea

by a high proportion of vessel. Furthermore, so far as
following seas are concerned there appear to be many indi-
cations that the basic danger lies in the broaching action
which may follow the poising of a vessel on a wave crest

rather than the loss of stability itself.
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Forces excerted by fishing gear or methods

The data available is insufficient to allow any

recommendations to be made but one or two of their

general conclusions are relevant :-

i)

(ii)

e )

Quick release mechanisms, dependent upon the method

lﬂ/geous [21; 671.

At present, y fishing gear are

generally“—jpﬂ"#‘ ) ‘-",J- the maximum

systems of | ";‘f -14 Y, to act at the same

of fishing would

time [49] a 4 vili 1] ¢ 2 stability to meet
ths natur ) '__: 'a ‘ \‘ to withstand the
u 3 \\ is present relationship
as certain fishing methods
show a tg enc ‘ crea: : ght of nets and

height ﬁq }‘.ome future recon-

sideratiorﬂnight be necessary. m

Inﬁ%gn gqeg}sﬂrﬁj R P AFY Fuctures on the

sta lity of flsang vessels

WIANANNAINEINY e

for selected draughts or freeboards. The adverse influence

of water trapped on deck assuming various bulward heights

should be studied in detail. Extension of superstructure

should have affect the variation in the wvalues of the

righting lever.
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Experimental studies of low-speed operation in
head or following seas have shown that the stability of
small vessels such as tugs and fishing vessels could be
greatly reduced by water accumulating on deck [2; 41].

When the_encounter frequency is high enough, the build-up

of water could cause a larg

of heel to result. A prese! analytical solutions to

this problem are untenab 'rﬁlysis must include the
' —

influence of deecd bulwa eight, freeing port

&\\\‘\
OARNY

and essentially static angle

area, etc. Muc needed in this

area if small adequately assessed.

ﬂ‘lJEl’WIEWI‘ﬁWEI']ﬂ‘i
’QWIMﬂ‘iﬂJNWTAﬂH’]aH
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8.4 Conclusion

Any hope to control the hazards inherent in the
fishing profession is realistic only if three factors are

duly considered :-

a) The environment 1in which the fisherman

A
operates. 'l////
b) The f hedman’s trade, that 1is

nflguratlon and con-

mechanical and
system directly

andllng of the catch.

his knowledge and
compe Badn - d g with the environment

and handi =rdware, as well as his

C -;-vm-—--I.l-s— o e —— -—-——-}.;—;-r.
)
s

Jﬂ realise marlﬂ
ﬁ‘ﬂ WE]’VI%‘ Wehae T e
to respect

q BRI RN VDA cosorivs

factors are in need of continued attention and refinement.

B |

environment 1is

However human error has played the major role in fishing
vessel accidents and has contributed to over 80 percent of
the casualties. These errors stem from a lack of knowledge
of vessel operations unrelated to the business of

bussiness of catching fish, and include a general 1lack of
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understanding of the various forces acting upon the vessel

and their impact on vessel stability.

Today’s fisherman is faced with escalating
_operating costs-particularly stiff competition and in,
many cases, a limited fishing season. Thus, it should not

isherman, when faced with a
U)' and possible hazards
@d which he may well

de - favour of catching

\\\sly, the danger of

come as a surprise that

tradeoff between
associated with a
feel he can han(
more or staying
the fisherman maki -ang i '-n will be the greater
the less he under \: v and the possible

ling certain limits.

The ultim LGriter for the hull design of a
ship is its perform.%,?%ff%ga ay. As Lucius Annaeus

Seneca, a Roma “"’"m—rre—"-*  he first century,

T T
(]
\
‘.

said, Iﬂ
s BT MRS NS
iii;,ﬁ”tﬁ\ﬂﬂ‘ifﬂimfﬁ ﬁl’e’if:l?a’iﬂfi‘;‘ile;i

to exclude water, strong to withstand the assault of the

sea, obedient to the helm, swift, and not sensitive to the

wind. "
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