PART IV. STABILITY

1. GENERAL

1.1 APPLICATION ter.

1.1.1 The requirements of the er
sent Part of the Rules apply to decke

shipésail_ir_wg in _displac_emgnt condition_. is reasonableand practicable, but it is
As to sa_lllng ships navigating under Sallshowever compulsory for ships whic’h
the requirements of the present Part appl)(mdergo’ reconstruction, major repair

to themas far as it is reasonable andalteration or modification if their stability

practicable. is impaired as a result
Passenger ships of all types shall b '

meet the certain rggllehElE AT R0 Ripae
on Intact Stability for All Types of Ships lteraion or modification ,h ”J o par,
Covered by | MO Insaterreﬁﬂ%hgp'rq%&r, %&93%?‘%%{
by IMO Resolution ¢ . 749  ( 1 gHer with the requirements of this Par

amenad by IMO Resolution ©F ith the resquirements applied to such
MSC.79(69)

ships before reconstruction, major repair,
Subject tothe agreement with the

alteration or modification.
) - : : 1.1.3 The requirements set forth in
Register it is possible to apply attative
assessment of the weather criterion With}ih?}t-zrheise:ct)ngi{tiigndgxc?eOtt ?c))(rtiag ﬂ;:v
application of Guidelines adopted by 9 P ' P P
MSC.1/Circ.1200.

sions given in 2.3.1.
The ships constructen 1 July ith 1di1§;1nci?;ﬁirrr1nIt}:ngl;kﬁssq)e_rgir S_h'p o
2010 or after this date shall at least meeg 9 9 ! ;
the requirements of Part A of the Intarn

2 §-R2-RS, $-R2-S, | -R3-S, | -R3-
tional Code on Intact Stability (IS Code), R #-R3-S, #-R3RS, D-R3-S, D-R3-
2008.

"RS in the class notatiomwith provisions
If there are distinctions betweea-r O Diréctive 2009/45/EC of thelopean
quirements of these Rules and thestip

Parliament and of the Council of 6 May
lated Code for new passenger ship

009 on Safety Rules and Sdands for
lengthed 24 m and more, it is necessar)j

assenger Shipsntered into force on 15
to apply the requirements of the Code uly 2009 (amended by Commissioi D
subject to the agreement with the Regi

rective 2010/36/EU of 1 June 2010),
hereinafter refereed as Direci
2009/45/8), shall beassessedh accod-

1 |n Section 1 of the present Part the termance with requirements of 2.6.1 of iGe
"ship" also includes a floating crane, craneeral Regulation for Technical Supéerv
ship, dock, transport pontoon and berthreo sion with application of these Rules

nected ship, unless expressly provided ethe and/or special requirements of these
wise.

1.1.2Unless expressly providedhst
rwise, the requirements of the present
art apply to ships in service as far as it
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Rules depending on the class notation Bulk cargo is grain and non
mark of the ship, both fanew and exis  grain cargo constituted by septe paiit
ing (see 2.6.1.1.4.2 or 2.6.1.1.4.3 of thecles and loaded without packaging.

General Regulations for Technicau-S Homogeneous cargds ca-
pervision correspondingiyships stipule  go having constant si@ge rate.
ed in certain items with or without refe Liguid cargoesare all liquids

ence to the class notation marks of a shipn board, including tanker cargo, the
upon fulfilment of the following &- ship's liquid stores, ballast water, ater

guirements: in the antirolling tanks and in the swi-
- new ships with dista- ming pool, etc _ _
guishing markw1¢_R1’_R2¢¢_ |\/|0u|ded depthlsthe Vert|CaI

R2-RS, $-R2-S - all applicable reque- distance measured amidships from the

ments of this Part taking into accounttop of plate keel or from the point where
references to the class notation of a shipthe inner surface of shell plating abuts
where there are particular requirements té/Pon the bar keel to the top of the beam

stipulated marks in certain items: of the uppermost atinuous deck, i.e. of
_new ships with disti- the deckbelow which the vlume of the

guishing marls | -R3-S, | -R3-RS, ship's hull is taken into account in stabi
4-R3S 4-R3-RS D-R3S DR3RS W calculations.In ships having a rouh
built pr;or o 1 Jar’1uary 201’and ox - ed gunwale, the moulded depth shall be
istina shios Jl-R3.S |-R3RS - measured to the point of intecsien of
14 1191 14 fl 315 1’7 159 155 the moulded lines of the uppermosheo
CUTTTT T e e T tinuous deck and sidehée lines extending
- new ships with disth- 55 though the gunwale were of angular
guishing marks¢, ¢-R1, -R20  gesign. If the uppermost contious deck

¢-R2-RS, ¢-R2-S, 1-R3-S, I-R3-RS, g stepped and the raised part of the deck
#-R3-S, 4-R3-RS, D-R3-S, D-R3-RS extends over the point at which the

1.2 DEEINITIONS AND EXPLAN A-  moulded depth shall be determined, the
' TIONS moulded depth shall be measured to a

line of reference extending from theno

The definitions and explanations-r er part of the declalong a line parallel
lating to the general terminology of the with the raised part.
Rules are given in General Regulations Hydrostatic curves are
for Supervision and in Part | "Classi#ic  curves of the ship's lines plan particulars.
tiono of the Rulngs fmagr&m s simfting anbd on  a
Construction of Shigs ments is a diagram of linting statical

For the purpose of the present Parinoments on the abscissawhich ship's
of the Rules the following definitions and displacement, deadweight or draught is

explanations have been adopted: plotted and on the ordinate, limitinglva
Amplitude of roll is an & ues of the vertical statical moments of
sumed rated amplitude of roll. masses are plotted migwy the complex

of various requirements of the present

®Hereinafter refera e dpakefthe RuldddoF ship's stdbfity.assi f i
tiono
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Length of shipisthe length as Amidships is at the middle of
defined in the Load Line Rules for Sea the ship's length.
Going Ships. Superstructure is a decked

Stores are fuel, fresh water, pr  structure o the ypermost continuous
vision, oil, expendble supplies, etc. deck tending from side to side of the

Grain means wheat, maize (corn), ship or with the side plating not being
oats, rye, barley, rice, sorghum, pulsesijnboard of the shell plating more than 4
seeds angbrocessed forms émeof whose  per cent of thebreadth of theship. A
behaviour is similar to that of grain in its raised quarter deck is regarded asua s

natural state. perstrcture.

Inclining qguidelines are Openings considesd to
guidelines to deet ebbenbomen are bpemngssin tthd wppel a ¢
ment and cetre-of-gravity position as deck or hull sides, as well as in decks,
per heeling test. sides and bulkheads of superstructures

Guidelines for free su-  and deckhouses whoseoslires do not
faces are the guidelines to determine comply with the requirements of Section
influence of free surfaces of liquidrea 7 , Part I | Irranfehgntidng me n
goes on shipbs st aOiultiftiy o r atength, avatertighe i

2008 IS Codeis the Internatin- ness and efficiencysmall openings such
al Code on Intact Stdlitly, 200 83. as those for passing wires or chainsktac

Well is an open space on the uppere and anchors, and also holes ofpscu
deck not longer than 30 per cent of thepers, discharge and sanitary pipes shall
shipbs | ength bouniuoeltk cinsidersduap epers it theypsu u r e
and a cotinuous bulwark provided with merge at an angle of inclination neo
freeing ports. than 30A. I f they sub

Heeling moment due to 30A or | ess, t hesse 0f
wind pressureis an assumed rated sumed open if the Register considers this
moment caused by wind pressure. to be a source of significant floodiraj

Weather criterionisasevere t he shipbés.internal s
wind and rolling citerion. Deck timber cargois a tm-

Angle of flooding isthe @- ber cargo carried on open parts tbe
gle of heel at orh ifreeboard deek o Istipgrsdriscture. Mhise r i
spaces are flooded by water throughterm does not apply to the wogdlp or
openings considered to be open orrepe similar cargo.
ings which may be open as required by = Passageis a navigation of a ship
operation conditions of the ship in viker outside the mscribed area of navigation.
ing position. Capsizing momentis an &-
sumed rated minimum heeling moment
3 _ by which the ship isapsized.

2008 IS Code consists of Preamble, Voyage is navigation of a ship

Part A (Mandatory) and Part B (Ree pelonging to the technical fleet with the
mendatory) adopted by IMO Resolution prescribed area of navigation.

MSC.26785). Arm of windage areais a




50€ Rules for Classification and Construction of S&aing Ships

center of resultant forces of wind pre maximum breadth measured on the
sure over the aterline area. summer load line from outside of frame
Windage areais the projected to outside of frame in a ship with a metal
lateral area ofhe abovewater portion of shell and to theuter surface of the hull
the ship (except for a floating crane orin a ship with the shell of any other raat
crane ship) on the centreline with the shiprial.
in the upright position. Various symbols used in the Part IV
Correction for free su- AStabilityo are given
faces is a correction alwing for a end of this Part.
decrease i ah)!llty_tdbeeto teehi p o6 $3 §CbPE OF SURVEY
effect of freesurfaces of liquid agoes.
Deckhouseis a decked structure 1.3.1 General provisions related to
on the upper deck or superstructure deckhe procedure for cladigation, super
with its side plating, on one side at leastsion over construction and classification
being inboard of the shell plating by surveys, as well as requirements for the
more than 4 per cent of the greatestechnical dooamentation submitted to the
breadth of the ship measured arhigs Register for review and approval are-gi
to the outside of frames and havingen i n AGener al Regul a
doors, windows and other similar ope sificat i on and Ot hiePartAct i
ings in external bulkheads. | "Classification”.
Sister shipsare ships built at 1.3.2 For every ship subject to the
the same yard as per the same drawings.requirements of the present Part, thgRe
Special facility is a system ister shall_carry out the following:
permanently installed in the ship forpra .1 prior to the commencement of
id estmation of her initial stability (e.g. Shi P0s construetion a
heeling tanks with angief-inclination examination and approval of the
indicators . tech_n_lcald ocumentation r el
Light ship is a fully ready ship Stab"'zty?d Lring the shipos
less deadwelght._Water ballast is irtlu conversion and trials
ed to the deadweight. . supervision over heeling test or
Wind pressureis an assumed

i light-weight check;
rated pressure of wnnd. . . examination and approval of the-I
Universal diagramis a da-

formation, on Stabili

. ~ ty;.
gram of shipo6s st ablyfsigdrafion )gl:]'d tafbrov&@ of M2 "

uniform scale of abscissae proportional tqg jigelines on the Safe Ballast Watex-E
the heeling angle sines, a set of cross

2 : , change at Sea;
curves of stability for various displec 3 during special surveys for the

ments and a §cale of metacentric heightﬁurpose of class renewal and after repair
(or heights of the Sdefi%fioncentre of gr a\

along the axis of ordinates for constru
tion of straight haHines determining the 4
weight stability.

Breadth of a shipis the

inspections to check for changes in
lightship condition to conclude

whether the Information on Stability is
still applicable;
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determination of lighthip weight the engine room by other means during
experimentally for passenger ships andhe whole period when the openings in
fishing vessels and supervision over thethe superstructures bulkheads are closed.
heeling test and lighwveight check. If a midship bridge opoop complies

1.4 GENERAL TECHNICAL ‘ri]"'tg thuei req‘r‘r']rg”r‘]e[‘ts of Zf rpgrtn I o me
REQUIREMENTS qui p ’ g

but the doors in their bulkheads provide the
1.4.1 All calculations shall be made only exists to the deck, and the upper edge
by the methodgenerally accepted inan  of the sills of the superstructure doors in a
val architectureWhen using a computer, fully loaded ship immerses a heeling
the methods of computation andopr angl e | ess than 600U,
gramme shall be approved by the Regi superstuctures shall be assumebe half
ter. their actual height and the superstructure
1.4.2. Calculation of doors shall be assumed to be closethe
crosscurves of stability upper edge of the door sills of a fully
1.4.2.1 Crosscurves of stability loaded ship immerses at a lieg angle
shall be calculated for the vestine pa- e qu al to or over 600,
allel to the design waterline. above the freeboard deck is taken to be its
For the ships operation with peam actual height.
nent considerable initial trim, cross 1.4.2.3When calculating the cross
curves of stability shall be calculated curves of stability, account may also be
considering this trim. taken of those tiers of deckhouse which:
Crosscurves of stability shall be .1 meet the requirement at.5, Part
calculated with due regard to the agcco | | | AEqui pment, tArran
panyirg trim. fito for the first ti
In case of porstarboard asymmetry ing from the freeboard deck); side scu
(including deck spaces), the most anf tles considering efficiency of their
vourable righting lever curve shall be sures shall comply with the requirements
used. of 7.2.1.37.2.1.5 of the said Part;
1.4.2.2When calculating the cross .2 have a& additional exit to the deck
curves of stability, full account may be above.
taken of those tiers of superstructure Subject to the conditions mentioned
which: above, account is taken of full height of
.1 med the requirement of 7.5, Part the deckhouses. If the deckhouses meet
[l AEqui pment, tArrhegemgot semandt uof 7
fito for superstruetewnte (Aroruanrtg ennge nftrso ma
freeboard deck); side scuttles consideringhere is no additional exito the deck
efficiency of their closures shall comply above, such deckhouses shall not ke ta
with the requirements of 7.2.132.1.5 en into account in calculations of the
of the said Part; crosscurves stability, however, any deck
.2 have an access for the crew fromopenings inside such deckhouses ae a
the above deck to the working spacesumed as closed, irrespective of whether
inside these superstructures, as well as tthey are fitted with closures of not.
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The deckhouses whose closures do 1.4.4.2The deck plans for passenger
not comply with the requirements setships shall indicate the deck area on
forth i n 7.5, P & r twhich ppdssenfieEsqcan watk draety ,and A
rangements and Ont fmaximom pemissible crovading diga c o
sidered in calculations of the cremsrves sengers on free areas of the deck with

of stability. passengers moving to one side of the
Any deck openings inside them areships (refer to 3.1.2).
regarded as closed lgrif their coamings 1.45 Arrangement of doors,

and means of closing comply with the companionways and side scuttles.

requirements of 7.3, 7.7 7.10, Part Ill gle of flooding

AEqui pment, Arr ange mdndillsTha mrdanglmuentf plab ®f.
Deckhouses on decks above thedoors and companionways shall include

freeboard deck shall not be taken intoall doors and companionways to exposed

account when calculating the cress decks, as well as ports and hatches in the

curves of staitity. shell plating with appropriate references
1.4.2.4In ships with hatch covers to their design.

meeting the requirements of Section 7, 1.4.5.2 The arrangement plan of

Part [ iEqui p me ndcyttlesShall ieorpgatenad side scuttiean d
OQut fito, t he vol umlecteddélowhha uppdrneost contimuous b e
taken into account. deck, as well as the side scuttles in the

1.4.2.5The crosscurves of stability superstructures and deckhouses taken
shall have a smalicaled scheme ofus into account when calculating the cross
perstructures and deckhouses to be takenurves of stability.
into account, specifying the openings 1.4.5.3A curve of angles of flooding
considered to be open. forthelonest opening in ¢t}
The point shall be indicated in el deck and superstructure, assumed to be
tion to which the crossurves of stability open, shall be appended to the caeul

are calculated. tions of crosscurves of stability for each
1.4.3. Arrangement of compat-  ship.
ments Openings for ventilation of maatm

A drawing of watertight empat- ery spaces, openings for ventilation of
ments, being part of the technical dec passenger spaces andhet openings,
mentation, shall contain data required towhich shall be open to allow air inside
calculate the positions of centres ofthe ship when navigating in rough wieat
gravity for individual tanks filled with er, shall be assumed open even if fitted
liquid cargoes and values of correctionswith weathertight covers.

for the effect of free surfaces of liquid 1.4.6 Calculation of windage area
cargoesn stability. of a ship (except for a floating crane
1.4.4 Deck plan and crane sh|p)

1.4.4.1Deck plans, being part of the 1.4.61 The windage area shalh-i

data required to determine the centres o , r f aces o f the cship
gravity of deck cargoes. tures and deckhouses on the centreline, as
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well as projections of masts, ventilators,projected lateral areas of discontinued
boats, deck machinery, all tents thatsurfaces and small objects is not oblig
might be stretched in stmy weather and tory. These components of windage area
also the projections of side surfaces ofcan be determined in a more precise way
deck cargoes, including timber cargo, ifif deemed necessary by the designer.
the ship design makes the carriage of it  In such a case when calatihg the
possible. projected lateral area of, for example,
For ships having auxiliary sails, the spars and rigging with no sails, rails,
projected lateral areas of rolled up sailscrane trusses of lattice types, etc., the
shall be taken into accourseparately overall areas taken into account, shall be
according to the srhutipiéddy fiing tadtarsiwbhosepadluasn
shall be included in the total projectedare taken as per the Table 1.4-6.2
lateral area of the continuous surfaces. For spars, tackle and shrouds of
It is recommended that projectedships with no sails, values of the filling
lateral areas of discontinued surfaces ofactors shall betaken as per Table
rails, spars (except for masts) and riggindl.4.6.22 subject to the ratimy/h,
of ships having no sails and those of-va wherez is the height of the point of
ious small objects be taken into accounshrouds fastening to the mast over the
by increasing the total projected lateralbulwark;
area of continuous surfaces calculated for  bois the disance between the
draughtdmin by 5 per cent and the statical shrouds at bulwark.
moment of this area by 10 per cent with

respetto the base line. Tgble 1.4.6.21 _ i
The projected lateral areas ofséli Filling factor | No icing |icing
continued surfaces of ships subjected td©" rails covered 06 |12

with meshed wire

icing is taken into account by increasing or Tallsnol Cov-
the projected lateral area and its statical';ed with meshed 0.2 08
moment of continuous surfaces caltula e ' '
ed for draughtdmin, under icing cond  Forcrane trusses ¢
tions by 10 and 20 per cent or 7.5 and 15attice type
per cent, respectively, depending upon
the rates of icing stated in 2.4. Mea
while, the value of the projected latera
area of discontinued surfaces and tbe p
sition of its centre of gravity with respect
to the bae plane are assumed to be-co
stant for all loading conditions.

For container ships the projected la

0.5 1.0

The projections of the hull abovieet
(waterline, deckhouses and superstru
tures shall be taken into account with a
flow coefficient 1.0. The projections of
circular section structures located aep
rately on the deck (funnels, ventilators,
masts) shall be assumed to have a flow

eral area shall be taken into account as goefflment of 0.6. When calculating in

continuous surface having no regard to etalllls, Lhe tprOJed(_:ted tl_ateral are?s of
the clearances between containers. Small objects, —discontinues — surfaces,

1.4.6.2 Application of the said spars, rigging, rails, shrouds, tackle, etc.

proximate methods for considering the Shall be taken_ eq_ual ©010.
If the projections of individual go-
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ponents of the windage area overlap onén smoothwater. The position of the ne
another fully or in part, the areas of only tre of windage area shall be deténed
one of the overlapping projections shallby a method generally applied to dete
be included in the calculation. mine the coordinates of the centre of
If the overlapping projections have gravity for a plane figure.
different flow coefficients, those with 1.4.6.4 The windage area and its
higher coefficients shall be taken for thestatical moment shall be calculated for
calculation. theshi@ s drda.ught
1.4.6.3 The arm of windage area These components for others
z,to determine the heeling moment duedraughts shall be determined by cadeul

to the wind pressure as per 2.1.4 shall b&0n. The use of linear interpolation is
defined as a distance, in metres, betweeRermissible if the second point is-a

the centre of the windage area and théumed at the draught corresponding to
actual waterline plane for an upright shipthe summer load line.

Table 1.4.6.2 Filling factors

Filling fact 2/bo
Hing factors 34|56 |7|8|9|10]11]12]13]14
No icing 0.14/0.180.23/0.27|0.31| 0.350.400.44]0.48|0.52, 0.57 0.6 1
Icing 0.27/0.34{0.44/0.51/0.59]0.66|0.76|0.84{0.91/ 1.00/ 1.00] 1.00

1.4.7 Calculation of the liquidca- sur face of cargo ari s
go effect shipbs displ areceomont ,
1.4.7.1Free surdce effects thater the righting arms shall be determined
duce shipbds st abi | usinygthenactbal heeting imenient due ¢on e v
the filling level in a tank is less than 100 liquids flow.
per cent of its capacity. 1.4.7.2The tanks to be considered at
Where the total free surface effectsdetermining the correction for freersu
of nominally full (i.e. 98 per cent or faces may be referred to one of the two
above) tank is small in relation to the-in categories, namely:
tial metacentric height of the ship, the tanks wth permanent filling level
effects for such tanks may be ignored(for example, cargo tank with liquid ca
subject to the consent of the Register.  go, water ballast tank)Corrections for
Free surface effects shall be calisi free surfaces shall be determined for a
ered whenever the filling level in a tank tual filling level defined for each tank;
is less than 98 per cent (considering tanks with a variable filling level
1.4.7.7). (for example, consumable ligls, such
Free surfaceftects shall be condi  as fuel, oil, fresh water as well as liquid
ered as follows for the nominally full cargo and ballast at reception, conpam
tank: tion and transfer operation).
correction for initial metacentric Except for the cases provided in
height shall be considered as a part ofL..4.7.4, corrections fdree surfaces shall
division of an inertia moment of the free have the maximumaalues specified wii-
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in the lower ad upper filling boudaries mined as a product of liquid cargoesde

of each tank provided by the recomme sities by intrinsic transverse moments of

dations for shi pos inerfaoffractsirfaces in tanks calculated
1.4.7.3Tanks for every type ofdt f or a shi pohegimsan-t i on

uid cargo and ballast, in which as per thepliance with the categories of tanks spe

operational conditions may simultaneeu ified in 1.4.7.2.

ly be free surfaces, as well as ameling 1.4.7.5.2Corrections to the righting

tanks and tanks for roll stabilizing systemarmsDf 4 with the consent of the Regi

regardless of the tanks categories shall b&er may be defined by one of the twd-fo

included in the number of tanks to belowing methods:

considered at calculation of the liquid .1 correction of calculation based on
cargo effect on stabilityTo consider the the actual heeling moment due to tre i
free surface effect, it is necessary toui d fl ow in tanks for

compilethe design combination of single heel under consideration;
tanks or their combinations per each tank .2 correction calculion based on
of liquid cargo. the intrinsic transverse moment of inertia

It is necessary to select tanks, whichof f ree surfacesi-in t
have the raximum free surfaces féect, tion without heel to be corrected for each
out of possible operational combfions an gl e o f quenter corisideratioa e |
of tanks per separate types of liquid-ca py multiplying sing;
goes and ballast, or single tank&ie re- 1.4.7.6Information on Stability shall
ceived design combination of tankp-a contain mly a method used for calasl
plies to all loading conditions, except tion of corrections to the righting arms.
docking, irrespective of the actual aeail If instructions on manual assessment
bility of free surfaces, including the ship of stablity for a nontypical loading case
with full stores. Meanwhile, angles of provide for an altmative method, the
heel, for whichthe maximum corrections instructions shallriclude an example of
are determined, shall be selected withcorrection for free susices calculation
respect to the stability criteria applied towijth explanation of reasons of different
the ship (considering the requirements folresults of manual correction calculation
subdivision, damage trim and stability, if and of calculation by the adopted imet
applicable). od.

1.4.7.4For a ship engaged in liquids 1.4.7.7 The tanks complying with
transferoperation, correction for freeisu the following condition may not beni
faces at any stage of the operation may|yded in the calculation
be determined for the actual filling level
of the tank at a given stage of transfer. Df 30 < 0.01Dmin; (1.4.7.71)

1.4.7.5 Corrections to the initial for floating cranes, the tanks e
metacentric height and the righting leverplying with the following condition may
curve shall be caldated separately as not be included in the calculation
follows.

1.4.7.5.1 Corrections to the initial Df 15 < 0.0Dmin (1.4.7.71)
metacentric heighDm, shall be dete  whereDf 30, Df 1sare heeling moments due to
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liquid flow at anagdlédA. adeadveight ofetseuship where ricBeksary.

Aggregate correctioB)f 1sfor tanks 1.4.9. Curves of stability

not included in the calculation shall not  1-4.9.1 Stability curves calculated
exceed 0.0Byin with due allowance for the corrections of

Otherwise, appropriate correctionsfree surfaces shall be plotted for all dea

shall be considered in the calculation. Ing Cfgdét'gﬂcst#nder con5|de_rat|on. s
Usual residues of liquids in emptie d ' ¢ erebare Openings cous| t h
tanks shall not be consideredtire cala- €' € 0 e open 1n

lations provided that the total number ofde(t;k or supers:rugtur_((ejs :Emt;]gm Vtvr:“Ch
these residues shall not result in cdasi WA'€r can penetralgisice the null, the

erable increase of the free surfaces effecslfta?'“% curvels a][eﬂ co(;1_3|de'rAetdtheﬁ¢_ct;ve
on shipos stabilitP?'0Neange orfloodng. © Ime

1.4.8 Loading condition nations of the ship exceeding the angle of

1.4.8.1 Stability shall be checked f00ding, the ship may be regarded to
under all loading conditions specified i have entlrely_l_ost her_ stability and_ the
Sections 3 and 4 for various types ofcurves of stability at thisrayle are cutting
ships. short. '

1.4.8.2For the types of ships which 1.4.9.3If the spread of water coming
are not covered by special provisions oflQ & superstructure through openinga-co

Section 3, the loading conditiossibject sidered to be open is limited only by this
to a checl,shall be as follows: superstructure or a part thereof, sudh s

.1 ship in fully loaded condition with perstructure or its part shall be cahsi
full stores: ered as nomxistent at the ajles of heel

2 stip in fully loaded condition with exceeding the angle of flooding. In this
10 per cent of stores: case, the righting lever curve becomes

3 ship without cargo with full stepped and that of dynamically stability
storéS' broken.

4 ship without cargo with 10 per .. 1.f;.lC:(_DeS|g(r; data relategl to at
cent of stores. ility checking and summary tables

1.4.8.3If the loading conditions ra 1.4.10.1For ships under inspection

ticipated in normal service of a ship asa” desig data related to stability chec

for stability are less favouradthan those Ing (calculations O.f. Ioadi_ng, initial stabi
given in 1.4.8.2 or specified in Section 3,|ty, curves of stability, windage areana

stability shall also be checked for thesep"tlJOIes of roll, heeling c_JIue to cr_owding
conditions. of passengers on one side, heeling when

1.4.8.4If there is solid ballast on turning, icing, etc,) shall be submitted to

; ; : the Registefor review.
board, its mass shall be included in the . .
light-ship condition. 1.4.10.2For all design loading ¢o

1.4.8.5In all cases of loading which ditions, summary tables presenting the

might ac c u r in the shi %ﬁ%‘lgs ofs G Ic,:u@tiorbs eOf dis@'%?%“@;ﬁ’t
[

those specified in 1.4.8.2.1 and expressl| osition of the centre of gravity, Inil

- : - - rim and stability, as well as summary
gg,[v'%gté? Srﬁ;';onbg, t;ilnvg é%ht i?]ﬂkiﬁe tables of results of stability checking for
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the compliance with the present Part shalties deviation is within the limitspea-

be drawn up. fied in 1.5.2.2, the lighship displae-
1.4.11 Requirements for Info- ment and longitudinal centre of gravity
mation on Stability derived from the lightveight check in

1.4.11.1To provide stability of ships conjunction with the higher of either the
in service, the Information on Stability | ead shi pds (preivi ous
approved by the Register and containingcal centre of gravity or the calculated
the following data shall be ssed for value areto be used as per the Info
each ship: mation.

.1 particulars of ship; For ships whose ligkghip prope-

.2 information on how the ship ce ties deviation is within the limits spec
forms to stability criteria and directions fied in 1.5.3, the lighthip displacement
based on the Register requirements foand longitudinal centre of gravity derived
stability to prevent the ship capsizing;  from the lightweight check in conjumn

.3 designerrecommendations oe tion with the higherof either the light
cerning stability and &er instructions ship vertical centre of gravity derived

for safe sevice: from the inclining test prior to conversion
4 stability data for typical, pred or the design vertical centre of gravity
termined loading conditions; following the conversion are to be used

.5 advice and documents necessanas per the Information.
to estimate trim and stability of the ship For ships where inclining test may
for any cases of full and partial loading be omitted m compliance with 1.5.7, the
which might occaeer ilight-shifhdisplacénien arsl loagiudinal
The trim and stability of the ship centre of gravity derived from the light

shall be determined by calculation. weight check in conjunction with the
.6 instructions concerning the oper light-ship vertical centre of gravityed
tion of crossflooding arrangements. termined as per 1.5.7 are to be used as

The Information on Stability shall be per the Information. It shisbe stated in
drawn up in accordance with the prov the Information that the ship has been
sions of Appendix 1 to the pragdPart. subjected to lightveight check instead of

1.4.11.2 Information on Stability inclining test, and the ligkghip vertical
shall be compi |l et a&entrepokgravity has beem ¢alpubated in n c |
ing test data. compliance with 1.5.7.

For ships where the inclining test 1.4.11.3Where bulk cargoes other
may be substituted by the ligiveight than grain are carried, special Info
check in compliance with 1.5.2.1, the mation on Stability and Strength during
light-ship displacement and longitudinal Transportationof Bulk Cargoes Other
certre of gravity derived from the light than Grain shalbe avdiable on board,
weight check in conjunction with the which shall be dnan in accodance with

light-ship vertical centre of gravityed 1.4.8.7,Pat | I AHull oO.
rived from the inclining test are to be 1.4.12 Requirements for onboard
used as per the Information. stability instrument

For ships whose ligkghip prope-
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Where the ship trim and stability is .3 every ship after restoring repair;
determined by using software, the latter .4 ships after major repair, alteration
shall be approved by the Registengt or modification as per 1.5.3;
requirements for hardware are given in .5 ships after installation of pe@an
Appendi x 2, Par t | Inenfisblid ballast as per 1.5.4;

Availability of the software pr .6 ships whose stdliy is unknown
proved by the Register on board taneo or gives rise to doubts;
trol the shipbds tri m.7passbnger tshapb inlsarvicy at § h a |
be considered as a ground for deletingervals not exceeding five years ifopr
any section of the Information ddtabl-  vided by 1.5.5;
ity. .8 fishing vessels in service (of 30 m

The procedure for using softwarein length and less) at intervals nat-e
shall be specified in the user manual forceeding fifteen years and fishing vessels
the onboard stability instrument. over30 m in length if provided by 1.5.5;

The manual shall be compiled in the 1.5.2 The folowing ships shall be
user native language and translated intinclined ou of the series of ships under
English. The manual shall contain a construction at each shipyard:

statement that theesviceability of the .1 the first ship, then every fifth ship
onboard stability instrument shall be of the series (i.e. sixth, eleventh, etc.).
checked by the crew prior to its use. For other ships of theeses upon

consent of the Register (for each partic
1.4.13 Requirements for the Ba  lar ship), the inclining test may be stibst
last Water Management Plan tuted by the lighiveight check as per
1.5.14.
Depending on the seasonal cond
ttions during the delivery of the ship and
ubject to special agreement with the

When ships in service call ports
which require ballast water exchange a
sea in advance, they shhhve the Bh
last Water Management Plan develope . i
according to the Instruction for theep RedSter, the inclining test of the next

velopment of Ballast Water ManagementShIIO of the Series may be permitted .
Plans’. stead of the ship to be delivered. Starting

from the twelfth ship of the series, the

1.5 INCLINING TESTS AND LIGHT -  Register may require inclining of the
WEIGHT CHECKS smaller number of ships if it is demo

strated to the safiaction of the Register

1.5.1The following ships are subject that in the process of constructing the

to inclining test: ships of the series stability of their mass
-1 seriesbuilt ships as per 1.5.2; and centre of gravity position is ensured
.2 every ship of nofseries constiet  within the limits stated in 1.5.2.2;

tion; .2 a seriesbuilt ship where structural

alterations compared withetfirst ship of
“Resolution A. 8638 ( 20 }the Betesi as eshawn éy theg catculatiane
Control and Man age meradultim f Shipsb Bal |l ast
Water to Minimize the Transfer of Harmful .2.1 the changes of the ligiship
Agquatic Organisms and Pathogenso.
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displacement fot. O50 exceeding 2 per ships in which structural hanges as
cent, forL O 160 exceeding 1 per cent shown by calculation result in:

(for intermediatevaluesL - the accep- .1 change of load (total mass of load

ble deviation is determined by linear-i removed and added) by more than 6 per

terpolation); or cent of the lighiship displacement; or
.2.2deviation of the lighship long- .2 change in the lighship displae-

tudinal centre of gravity exceeding 0.5ment by more than 2 per cent or 2 t,
per cent of the subdsion lengthLS of  whichever is the greateor
the lead ship; or .3 deviation of the lighship long-
2.3 increase of the lighship vert-  tudinal centre of gravity exceeding 1 per
cal centre of gravity exceeding simalt cent of the shipds su
neously 4 cm (10 cm in the case of floa .4 increase in the lighship vertical
ing cranes and crane ships) and the valueentre of gravity by more than the value
determined by the formulae (whichever isobtained as per 1.5.2.2.3; or
the less): .5 violation of the equirements of
D, the present Part for design loading cend
dz, = OJ‘H'max’ (1.5.2.2.31)  tjons as specified in 1.5.2.2.4.
OD If no inclining test is required upon
— 1 results of the calculation, the lighieight
az, O'OEHOh’ (1.52.2.32) check shall be carried out as per 1.5.14.
whereDy is light-ship displacement, in t; . IrreSpeCt'V_e of the Calcu'_at'o_ns_ts_"'
Diis the shipds di s plhttesthedRegistermay reguire ingligiag
unfavourable loading condition regarding thé-va test of the ship to be performed prodee

ue ofhorlmaxint; o ing from the technical condition of the
Imaxis the maximum rightingarm under the ship as per 1.5.1.6.

most unfavourable design loading condition rdgar . .
ing its value; ? ’ o 1.5.4 After installation of the pe

h is the corrected initial metacentric height manent solid ballast each ship shall be
under the most unfavourable design loading éond inclined.
tion regarding its value; Inclining test of the ship may be
or omitted if the Register is satisfied that
.2.4violation of the requirements of when installing the ballast, efficient o
the present Pafor design loading corid  trol is effected to ensure the design value
tions withzy =1.2 z;>1 0.2 zg1, of mass and centre of gravity position, or
wherezg (z2) is adesign lightship vertical  these value can be properly confirmed by
centre of gravity prior to (after) structural changes; calculation.
Zg is an assumed ligighip vertical centre 1.5.5 Light-weight check (expe

of gravity. . : .
g Suych ship shall be considered themental determination of the liglship

first ship of a new series regarding stabi displacement and the longitudinal centre

ity, and the inclining test procedure of theOf gravity) shall be effected periodically

- - for finding whether as per 1.5.1.7 and
h hall I h th T : .
subsequent ships shall comply with t e1.5.1.8 the inclining test is required for:

requiremergof 1.5.2.1. 1 hios:
1.5.3 After major repair, alteration -1 passenger ships, .
.2 fishing vessels over 30 nin

or modification to be inclined are the
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length after 10 years in service from thelength, the explanatory calculation of

date of build or last inclining test. such difference shall be attached to the
Light-weight check shall be carried Light-Weight Check Report.
out at intervals not more than five years. 158Shi pdbs | oadimg du

If a change in the lighship ds- clining test shall be afar aspracticable
placement by more than 2 per cent or irclose to the lighthip displacement. The
longitudinal centreof gravity by more mass of missing loads shall not be more
than 1 per cent o f thah 2 eperscént of Gre ligiship dst v i s i
length as compared to the approved | placement, and the mass of surplus loads
formation on Stability is found out as aless inclhing ballast ad ballast as per
result of the lighiweight check, then, the 1.5.9 shall not be more than 4 per cent.
ship shall be inclined. 1.5.9 The metacentric height of the

1.5.6Where the inclining test results ship in the process of the inclining test
for the slip built show that the lighship  shall be at least 0.20 m.
vertical centre of gravity exceeds design For this purpose the necessary-ba
value to the extent that involves thevi last may be takenVhen water ballast is
lation of the requirements of the presentaken, the tankshall be carefully pressed
Part, calculations with explanation of theup.
reasons of such differences shall lie a 1.5.10To determine angles of inel
tached to theniclining Test Report. nation during the inclining test, not less

Based on the investigation analysisthan three pendulums of at least 3 m in
of the documents submitted, or in casdength shall be provided onboard.
such documents are not available, the  For ships of under 30 m in length
Register may require the repeated (checkdnly tow pendulums of at least 2 m in
inclining test of the ship to be performed.length may be used.

In this case, both Inclining TesteRorts One or more pendulums may be
shall be submitted to the Register fer r substituted by other measuring devices
view. approved by the Register.

1.5.7 Except for the ships engaged 1.5.11If the inclining test is well
on international voyages, at the shippw performed, the value of the metacentric
erds wi sh the Regi beigktobtamedynaysbe bsed in ¢cadoul e t
inclining test of a newly built ship by the tions without deduction foprobable e
light-weight check provided an increaseror of the test.

of a light-ship vertical centre of gravity Inclining test is considered to betsa
by 20 per cent as against the design valuisfactory performed, provided:
will not result in the violation of theer .1 for each measurement the fallo
quirements of the present Part. ing condition is fulfilled:

If the lightweight check results sth - h)?
show that the deviation of the ligehip |h - h|¢ 2 n—lk ,(1.5.113

displacement exceed’ per cent of the
design value or the deviation of the light wherehi is a metacentric height obtained by iind
ship longitudinal centre of gravityxe Vvidual measureent

= sp/ni ic_height obtainad:in. , -
ceeds 1 per cent o fmclingth\h s”h'i;§ fefagsngicgheidl PEngdiny i s
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{f is a number if measurements. whereU = 0.05h or 0.10max,

Measurements not meeting the whichever is less,i not less than 4 cm;
above condition are excluded when trea .4 total number of satisfactory
ing the results with appropriate change ofmeasurements is not less than 8.
the total numbetf andrepeated calcat 1.5.12 Where the requirements of
tion of the metacentric heigl. 1.5.11 are not fulfilled, the value of the

No more than one measurement ignetacentric height less the probable error
excluded from the calculation (greaterof the test obtained as per 1.5.11.2 may
number of measurements may be edelu be takerfor calculations with the consent
ed only in wellgrounded cases with the of the Register.

consent of the Register); 1.5.13 The inclining test shall be
.2 probable error of the test performed in compliance with then-l
structions on Inclining Test of the $hi
t sh - h)? ping Register of Ukraine and shall be
an\ n(n- 1) witnessed by a surveyor to the Register.
_ . Other methodsfanclining test may
fulfils the condition be permitted provided that it is demo
S( )2 strated to the satisfaction of the Register
t h - h ¢ 0_02(1+ hk) that the accuracy of the inclining testr
an’ n(n - 1) sults meets the present requirements.
if he ¢ 2m, (1.5.11.21) 1.5.14 The lightweight check

means experimental determination of
light-ship displacement and the coérd
nates of its centre of gravity in acder
ance with the Instructions omclining

(1.5.11.22) Test to be carried out in the presence of
Factorta n is taken from Table 1.5.11. the Register attending 8igyor.

The lightweight check is carried out
Table 1.5.1Factor tan with the aim to:

2
i S(h' hk) ¢ 0.04n, if he> 2m,

n(n- 1)

n tan n tan .1 determine th necessity to o
8 5.4 13 4.3 duct the inclining test as per 1.5.5;

9 5.0 14 4.2 .2 correct the Information on Stabi
10 4.8 15 4.1 ity for ships of the series and afterneo
11 4.6 16 4.0 version as specified in 1.4.11.2;

12 4.5 .3 determine the lighship properties

.3 the following condition is fulfilled of the ship exempted from the inclining
consideringh and Imax under the most testas pel.5.7.

unfavourable design loading conditions: 1.6 DEPARTURES FROM THE

RULES
S(h 'h<)2 D,
tan n(n- 1) —¢e 1.6.1If doubts arise as for stability
D of any ship when the requirements of the

(1.5.11.3) present Part are formally complied with,
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the Register may require checking of the3.
shipbs stability agaili2 $tabititg dfi floating nceahes, c r i t
In casewhere the requirements setcrane ships, transport pontoons, floating
forth in the present Part are considered talocks and bertonrected ships shall
be too severe, the Register may permitcomply with the requirements of Section
on a wellgrounded statement of design4.
and service bodies, appropriate depa 1.7.3 For ships to which theer
tures from these requirements for the shigui r ement s of Part Vv
in question. applicable, the intact stability shall be
1.6.2 When aship navigating in a sufficient to meet these requirements in
particular area does not comply with thedamaged condition.
requirements of the present Part, thg-Re 1.7.4 Stability of shps which have
ister may, in each particular case, eithedistinguishing mark for ships carrying
restrict t he s hi p 6eguipamentfar fire fightimgaaboard etttei o0 n
introduce other limitations depending ships in their class notation shall beneo
upon the s hi pctedstics tsadredlto be guffiaieht anrthe course of
service conditions and purpose the ship idire fighting operations, if in case when
intended for. all the monitors operate simultaneatu
1.7 CONDITIONS OF SUFFICIENT  With the maximum supply rate in thé-d
STABILITY rection correspond_mg to the_ minimum
stability of the ship, the static heeling
1.7.1 Under the most unfavourableangl e does not exceed
loading conditions regarding stability, the To determine the heeling moment,
shipods stability, theevertical gistancefbeween thelmortdri n ¢
cranes, crane ships, pontoorfating axis and midpoint of the mean ftras
docks and bertlsonnected ships shall assumed to be the heeling lever. Where
comply with the following requirements: the ship is fitted with a thruster, the-d
.1 the ship shall withstand, without sign heeling moment shall be increased
capsizing, simultaneously the effect ofby a value of the moment which occurs
dynamically applied wind pressure andduring operation of the thruster in ael
rolling the parameters of which ared ti on to the midpoint
term'ged as peBection 2; 1.8 PASSAGE OF SHIPS FROM ONE
.2 numerical values of the param PORT TO ANOTHER
ters of the righting lever curve for the
ship on still water and the values of the 1.8.1When passing from one port to
corrected initial metacentric height shalanot her , t he shipbs s
not be below those specified in Section 2;requirements imposed upon the ships
.3 the effect of consequences ofnavigating in a region through which the
probableicing upon stability shall belka  passage is expected to be undertaken.
en into account in compliance with Se 1.8.2 The Register may gymit the
tion 2: passage of a ship which stability cannot
4 stability of a ship shall comply be raised up to that required by 1.8.1
with additional requirements of Section provided that the weather restrictions
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correspond to its stability.

2. GENERAL REQUIREMENTS FOR STABILITY

2.1 WEATHER CRITERION effect of waves to an angle equal to the

2.1.1The requirements for stabilit roll amplitude q, (refer to Fig.2.1.2.1);

set forth in the present Part are different )
. FEHO
ated depending wupo / a of
navigation. @ ™
Definitions of restricted areas of \
navigation are given in 2.2.5, Part | ‘\
ACl assificationo. b \
Particular restrictions of navigation fx«
areas for each basin for shipsth re-
stricted areas of navigatid®3-RS, R3-S, iy
B-R3-RS, B-R3-S, C-R3-RS, C-R3-S .
shall be defined by the Register as for ™

wind and sea conditions for a particular o ,
.3the, ship is then sub dto aqgust, .
area as per 2.2a5. 3, pre%s%rg t?/vhicﬁ resal'uel%Gi aagsus% mfic

~—
x
3

tiono. ind heeling levet. . -
2.1.2Stability of ships of unrestried wind heeling levet,; ,
service, including ared, and of restrit 4 the areasa and b, are dete

ed areas of navigatioR1, R2, R2-RS, ~mined and compared which are shaded in
R2-S, R3-RS, R3-S, -R1, $-R2, ¢ -R2- Fig.2.1.2.1. The ared is formed by a
RS, 0-R2-S, | -R3-S, | -R3-RS, C-R3- righting lever curvel(g), a torizontal
S, #-R3-RS shall be considered siff straight line corresponding to the heeling
cient as to weather criteridg if the re-  |ever | and the heeling angle
quirements of 2.1.2.5 ammet under the
assumed effect of wind and seasnme
tioned below, and: or the heeling angleg. corresponding to
.1 the ship is under effect of a wind the secod point of intersection between

of steady speed and direction perpendic e straight lind,,, and the righting lever

lar t. 0 1 .h e shipos c%r\e/ep thlechreverI arﬁgefe istIeOsEheWarr'eé ch
lever of wind heeling momenit,, corre-

_ a is formed by the righting lever curve,
spond (refer to Fig.2.1.2.1); straight linel, and heeling angle equal
.2 by the static heeling anglg,;, g G- Gy
resulting from steady wind and cefr
sponding to the first point of interdéon
between the horizontal straight lifg,,
and the curve of righting leve(q), the
ship heels to the weather side under the

w21

q,, =50, or the angle of floodingy; ,
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Fig, 2121 lateral area projected on the centerline or, appro
imately, the half of the ship draught;

Ais awindage area, in fnto be determined
as per 1.4.6;

Dis aship displacement, in t;
g=981m/s

The heeling lever,, shall be e-

Lever

—

Angle ofheel termined by the formula

lo=15I,. (2.1.4.12)

Sthe shipbds stabiljahe2.1k fvindpRdsd der ed
suficient by the weather criterion !

K =b/ a, provided the are® is equal Area of navigation Py, inPa
to or greater than the area, that is Unrestricted (incluthg

) 504
K21 aread)

For meteorological ships, the weatheirestrictedR 1 , -R1¢ 353

criterionK is specially considered by the Restrictedr2, R2-S, R2-RS,
Register in each case; it is reamended R3.5 R3RS, 0-R2 ,-R245,
this value shall be not less than 1.5. #-R2-RS, | -R3-S,

2.1.3 The static heeling @te g, |-R3-RS u-R3-S u-R3-RS

due to steady wind sdaubtor fiRihg vesseisChvihga 1 6 7
or an angle equal to 0.8 of the open deckength between 24 m and 45 m, the wind
edge emersion angle, whichever is less. pressure value in formula (2.1.41) may
The requirements for the static hee pe ascertained from Table 2.1.4.20pr
ing angle of timber carriers and containerceeding from the distancgbetween the

252

ships are given in 3&nd 3.10. windage area centre and the waterline.
2.1.4 Calculation of heeling lever 2.1.4.3The ships with the stability
due to wind pressure that do not comply as per the weather

2.1.4.1The heeling levet,,, in m,  criterion with the requirements for the
shall be taken constant for all heelingships with restricted aas of navigation
angles and shall be determined by theR2, R2-S, R2ZRS,-R%,-R245, -RHRS

formula may be allowed to operate as ships with
restricted areas of navigatidR3-S, R3-
_ _PAZ (21.4.11) RS R3 R3IN,1-R3S, | -R3-RS, u-R3-S,
" 100qD’ T 4-R3-RS, D-R3-S, D-R3-RS with add-

_ _ _ tional restrictions as provided by the
wherep,is a wind pressure, in Pa, to be Register considering peculites of the
detemined as per Table 2.1.4.1 basing on the aregreg of navigation and type of service.
of naviggtion; The requirements for stability of

Zis anarm of windage area to be taken f,ating cranesnd crane shipsre provi-
equal to the vertical distance between the windag%d by 4.1

area centrédand tte centre of the underwater hull
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Table 2.1.4.2Vind pressure p, Sis a dimesionless factor to be taken from
Table 2.1.5.413 proceeding from the area of mav

Z,inm 1 2 3 4 5126 gation and the roll period to be determined by

p,.inPa| 316| 386| 429| 460| 485| 504  the formula

T =2cB/+h,
2.1.5 Calculation of roll amplitude where
2.1.5.1The roll amplitude, in deg., ¢=0,373 +0,028/d -0,048,/ 1(
fo.r a roundbilged ship shall be deate his a metacentric height correctefdr the
mined by the formula effect of free surfaces of liquid cargoes;

Lwi is a length of ship on the waterline.

=109kX, X,VrS, (2.15.
% X X; ( ) 2.1.5.2For ships with bilge keels or

where K is a factor taking into account théfezts  bar keels, or both, the factd shall be
of bilge and/or bar keels and determined as petgken from Table 2.1.5.2 proceeding

2.1.5.2; Kk shall be taken equal to 1 where the from the AdLwB ratio in which A, de-
keels are not mounted; s .
meis a dimensionless factor to be taken from NOtes the total area, in“pof bilge keels

Table 2.1.5.41 proceeding from the breadth  Or the lateral projected area of the bar
draught ratid/d, keel, or the sum of both areas.
meis a dimensionless factor to be taken from The bilge keels for ships having

Table 2.1.5.42 proceeding from the block coeff . . . -
CiaentHJ of the Spth. no © w ) ardl more ice category mark in their

I is determined by the formula class notation shall be ignored.
r=0.73+0.6(z, - d)/d.
I shall not be taken greater than 1;
Table 2.1.5.11 Factor X,
B/ | <
%j O 726|28|30|32]|34|035

X, 11.00{0.96|0.93|0.90|0.86|0.82| 0.80

Table 2.1.5.42 Factor X>
Cq O 0. 0.50 0.55 0.60 0.65 00.70

X, 0.75 0.82 0.89 0.95 0.97 1.00

Table 2.1.5.43 Factor S

Area of navigation T,ins
05| 6 7 8 [ 10 [ 12 ]| 14 | 16 | 18 | 02«

0.100{0.100] 0.098| 0.093/0.079|0.065| 0.053|0.044(0.038| 0.035

Unrestricted (including
aread)

RestrictedR1, R2, R2-
S, R2-RS, $-R2, ¢ -R2-
S, $-R2-RS, |1 -R3-S, [0.100|0.093|0.083|0.073|0.053| 0.040| 0.035|0.035|0.035| 0.035
1 -R3-RS, &-R3-
S, #-R3-RS
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Table 2.1.5.Factor K shall not be less than 0.2% for ships

Al o) with L ¢ 80m and 0.2n for ships with
o, | 0[1.0/1.5/2.0/2.5/3.0/3.5 40 L?2105m at the heeling anglem? 30"
Kk |1.000.960.980.860.7d0.740.740.7¢ ' OF Intermediate values of, lmax Shall
be determined by linear interpolation.

2.1.5.3 When calculating the roll Subject to the consent of the Reqgi
amplitude by Formula (2.1.5.1), coeff ter, the angle corresponding to the imax
cient k for sharpbilged ships shall be mum of the righting lewecurve may be
equal to 0.7. reduced to 25U.

2.1.5.4The roll amplitudes of ships Where the righting lever curve has
equipped with antiolling devices shall two maxima due to the influence afi-s
be determined without regardrfthe @-  perstructures or deckhouses, the first
eration of the latter. maximum from the upright position shall

2.1.5.5As per the Tables 2.1.511  occur at the angle of heel not less than
2.1.5.13, 2.1.5.2, the intermediate values2 5 U .
shall be defined by linear interpolation. The limit of the positive macentric
The calculated roll amplitude values shallstability (angle of vanishing stability)
be rounded to integer degrees. shall not be | ess tha

2.1.5.6 The tables and formias as the ships with restricted areas of navig
per 2.1.5 used in calculation of rollna tion R3-S, R3R S, -R3!S, -R3-RS, - u
plitude are obtained from ships havingR3-S, -R&RS it can be decreased up to

the following parameters: 50U provided t haet wi t
B/dO 53(z/d - 1) between 0.3 and crease tb maximum righting arm shall
0.5;T< 20s. be increased up to 0.01 m apart from the

For the ships with parameters outsidestandard value.
of the above limits the roll amplitude 2.2.2Ships with ratial /D > 2 are &
may be determied with model expér lowed to navigate having the angle @arr
ments according to the procedure-d sponding to the maximum righting arm
scribed in MSC.1/Circ.1200, and in eachreduced as compared to that required u
particular case shall be subject to &-sp der 2.2.1 by avalue gpd determined by

cial consideration by the Register. the formula (2.2.1) subject tb/D and
2.2 RIGHTING LEVER CURVE weather criterion
2.2.1 The area under the righting sqpdr, = 4/D)R](§-1)05 (2.2.2)

lever curve shall not bkess than 0.055
mkLrad up to the heel ifBD>2a5Neragd/B=026Bsmnd n
l ess than 0.09 mLrbathkenyip>150 t hker oteied i 9 g
angle 400, or up tietakeh.e angl e of fl oodi
df whichever is the less. Additionally, the The valuegpd shall be rounded bf 3
area between the htethelnearegtintegerg!l es of 30U
and 40#c4@A, bhét ween 23DpAshig shal comply with the
dfishall not be | ess aforbsaid reduirefehts Wiken thel corre

The maximum righting armlmax  tion for free surfaces is taken int@-a
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count in righting lever curves as per the 2.4 ALLOWANCE FOR ICING
provisions of 1.4.7.
2.2.4The angle of flooding shall not

2.4.1For the ships intended for m

. . . ter navigation within seasonal zones set
be | es s Fotshiashavibglasesser up by the Load Line Rules for S&wning

angle the navigation may be permitted a%hips except for the basic loadingari-
for ships of restricted area of navigationants établity with due regard fording
depending upon the valug of wmql'pre as specified in this Chapter, shall be
sure endured when checking stability forchecked in addition to the main ke
compliance with the weather criterion. conditions 9
2.2.5The requirements fohe righ- When calculating icing, account

Icnrgnlee\é?l? (S:Lg;’ee i?/feg?r?tzllng cranes amdshall be taken of increase in disgac
P 9 . ment, height of the centre of gravity and

2.3 METACENTRIC HEIGHT windage area due tcing. The stability
HEIGHT calculation under icing shall be carried
out for the worst loading condition as to

2.3.1For all ships under all loading
conditions, except for the ligiship cm-
dition, the value of corrected initial naet
centric height shall be ndg¢ss than 0.15
m.

stability.

When checking stability under icing,
the mass of the ice is considered as an
overl oad and is not i

The minimum corrected initial e d€2dweight.

scenricneight may have other value in W10 VO e abityoffox
cases specified in Section 3. 9 PS,

For all ships, except for fishing se for icing shall be made as per 4ahd of

. , timber carriers as per 3.3.7

sels, whale factory ships, fish factory e .

ships and other ships used for processingn d 2(5:23 ?’Zvizenrgg:ﬁ;?g'?grtz&hse.rlq'gg

the living resaorces of the sea and not i P gt | P o th
engaged in catching the same, negativ%"’lomrg tlnhwm grfsea;glrjalat ;hodr:etz d%e € 66
initial metacentric height for a light ship , ) )

is subject to special consideration by the® O U t h of . 00'8,tand alsd @ 6 0
Register in each case. winter in the Bering Sea, the Sea of

2.3.2 Initial stability of welrdeck Okhotsk and in the Tatarski Strait, the

ships shall be checked for the case af w assumed rates of icing shall be as spec

ter penetration into the well. fied Iznfgfigr:gaz‘lg"i e per arem
Amount of water in the well and its o SS 01 Ice per squl

free surface shall correspond to the wateI'.re of the total area of horizontal proje

level up to the lower edge of the freeing ion of exposed weather decks shall be

oo . o assumed to be 30 kg.
ﬁgi:%: 5’ 2(':?( ?a%pgght position aie The total horizontal projection of

If a ship has two or more wells ast decks shall include horizontal projection

bility shall be checked for the case ofOf all exposed decks and gangwayserr

- spective of the availability of awmgs.
flooding of the largest one. The vertical moment due to this loading

is determined for heights of the centre of

(
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gravity of the corresponding areas ofRegister.

decks and gangways. 2.4.6 The mass of ice and vertical
The deck machinery, arrangementsmoment calculated as per 2.4.3 to 2.4.5

hatch covers, etc. are included in the-pr cover all loading coditions when dra-

jection of decks and are not takérto ing up the Information.

account separately. 2.4.7 For the righting lever curves
For ships with framing fitted above plotted with the allowance for icing the

open deck sections, allowance shall bemaximum righting arm for ships oke+

made for an additional mass of ice havingstricted area of navigation shall be at

the thickness equal to the main framingg east 0. 2 m at an ang

height. For ships with the rad B/D> 2 an
2.4.4The mass of ice per squarem additional decrease of an angle is allowed

tre of the windage area shak assumed for rolling up the curvey, by the value

to be 15 kg. The windage area and heighéqual to half of the values calculated by

of the centre of gravity shall be dete the formula (2.2.2.1).

mined for a draughtinin as per 1.4.6, but 2.4.8For ships navigating in winter

without the allowance for icing. in the regions of the Black and Azov
2.4.5 In other areas of the winter Seas northwards diie parallel of latitude

seasonal zone, the rates of icing fonwi 4 400'N, as well as in the region of the

ter time shdlbe assumed to be equal toCaspian Sea northwards of the parallel

half those specified in 2.4.8nd 2.4.4, 4 200'N, icing shall be taken intoca

except for the areas when icing may notcount as per 2.4.5.

be taken into account as agreed with the

3. ADDITIONAL REQUIREMENTS FOR STABILITY °

3.1 PASSENGER SHIPS gers and their effects and with full stores;
.4 ship in the same loading condition
as n 3.1.1.3, but with 10 per cent of
stores;
.5 ship without cargo and passe
qoers, but with full stores;
.6 ship in the same loading condition
s in 3.1.1.5, but with 10 per cent of
stores;

3.1.1 Stability of passeger ships
shall be checked for the following cand
tions:

.1 ship in the fully loaded condition
with full number of class and unberthe
passengers and their effects and full
stores without liquid ballast; a

.2 ship in the fully loaded condition o . .
with full number of class and unberthed__ -/ 3P 17 he same loading condition
passengers and their effects, but with 1§tsorlgs 414, DUt Wi pesent o

er cent of stores; . . .
P .3 ship without cargo, but with full When checking stability for the

number of class and unberthed passe compliance with the weather criterion, '
class passengers shall be assumed to be in

5 Additional requiremerstfor stability
of ships under 24 m in length are given in 3.9.
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their accommodation and unberthedspa account shall be taken of wind and rolling
sengers on their decks. The stowage dfffects.
cargo i n hol ds, 60t walk6tiWhed detekmining aadmissible n
decks is assued as for normal service distribution of passengers crowding to
condition of the ship. Stability with an one side on their promenade decks, it
allowance for icing shall be checked withs h a | | be assumed that
no passengers on exposed decks. operating conditions are duly observed
3.1.2 Stability of passenger ships with an allowance for the position of the
shall be such that in the eventual case @quipment and arrangements and thge re
crowding of passengers to one sidghaf ulations concerning the access of passe
upper deck accessible for passengers, gers to a particular deck area.
near the bulkwark as possible, the angle 3.1.7 When determining the area
of static heel d o e svhereoctowding ofepasgenger@ thay be
3.1.3The angle of heel on accountpermitted, the passages between benches
of turning shall n shall b xncleleddn tdeQcalculation with
In addition, the angle of heel from factor 0.5. The area of narrow external
joint force of heeling momestf . (on passages between the deckhouse and the
account of crowding of passengers to onbulkwark or railing up to 0.7 m wide
side of the promenade decks) ahd, shall be included with factor 0.5.
(normally at their disposal on turning) 3.1.8To determine thangle of heel
shall not exceed 1 2dused by crowding of passenger to one
For ships of domestic sea (coastalkide, the mass of each passenger shall be
navigation with the length of 24 m andassumed to be 75 kg. The assumedidens
above: ty of distribution of passengers is 4rpe
all new shps and existing ships of sons per square metre of the free area of
restricted areas of navigationR 1 ,-R2¢ the deck; the height of the centre of
$-R2-S, -R®R S, -R3iS, | -R3-RS, the gravity for standing passengers shall be
heeling moment on account of turningequal to 1.0 m above the deck level and
shall not heel the ship to an angle morghat for sitting passengers 0.3 m above

than 100. the seats.

3.1.4 The heeling moment on tuw 3.1.9 All calculations of the static
ing circle, in kN, shallbe determined heeling angle caused by passengers
by the formula crowding to one side and by turning shall

5 . ) be carriedout taking no account of icing,
M. = 0, DV, & d §(3 1.4) but with a correction for free surfaces of
R L, éﬂg 2 E o liquid cargoes as specified in 1.4.7.
wherevgisas hi p6s service speeg',2 DRKC%(@OSHIPS
pis adisplacement, in t 3.2.1 Stability of dry cargo ships
Lw is a length of ship on the waterline shall be checked for the following lda

315When calcul ati RYOUHONS, 55 st abi
ity on turning and for heeli caused by -1 ship heR/mg a draught to theem-

crowding of passengers to one side, ng'€" load line with homogeneous cargo
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filling cargo f an daulatedétcelaratian vall@.c (insfrac- ¢ o a
ing spaces and trunks of cargo hatcheions of g) is in excess of the maximum
with full stores, but without liquid ballast; permissible one, the possibility of opera

.2 ship in the same condition as ining the shipunder the appropriate loading
3.2.1.1, but with 10 per cent of storesconditions shall be specially cadered
and, where necsary, with liquid ballast; by the Register. Particular loading coiRd

.3 ship without cargo, but with full tions under which the ship is permitted to

stores; proceed to sea witlRac> 0.30 shall be
.4 ship in the same condition as inspecified in the Information on Stability.
3.2.1.3, but with 10 per cent of stores. In the case of &hip in the ballast

3.2.2Where cargo holds of a ship in condition no check of the acceleration
the loading conditions specified in 3.2.1.3criterion may be effected.
and 3.2.1.4 are used todiibnally take 3.2.6 In transporting noitohesive
l' iquid ballast, s h butk dasgoes likeagbain haivimgyan angletofh
ballast in these holds shall be checkedepose less than or equal to 33 speke
The effect of fr ee fiedinthd Gode®fsSafé Rractisehfor Pofids
tanks is taken into account as per the-pr Bulk Cargoes the stability shall comply
visions of 1.4.7 and that in holds withwith the provisions of the Rules for the
liquid ballast in compliane with their Carriage of Grain and the requirements of
actual filling. Maritime Administration (if any).

3.2.3 Where ships are normallyne 3.2.7Bulk carriers of less thah <
gaged in carrying deck cargoes, thea-st 150 m in length shall be fitted with the
bility shall be checked for the following onboard stability instruméncomplying
additional conditions: with the requirements of 1.4.12.

.1 ship having a draught to thersu
mer load line (considering 3.2.1.1) with 3.3 TIMBER CARRIERS
h ol ds weemdbcksfitled by hom 3.3.1 Stability of timber carriers
geneous cargo, with deck cargo, fullshall be checked for the following lda
stores and liquid ballast, if necessary;  ing conditions:

.2 ship in the sme loading condition .1 ship carrying timber cargo with a
as in 3.2.3L, but with 10 per cent of prescribed stowage rate (if stowage rate
stores. of timber cargo is nospecified, the da

3.2.4The corrected initial metane culation of stability shall be made assu
tric height of rero ships in theloaded ing m=2.32mdt) in holds and on deck
condition with icing disregarded shall notand having a draught to the summer

be less than 0.2 m. timber load line without ballast (combi
3.2.51f during the stability verifia- ering 3.2.1.1) with full stores;
tion it is found out that the value of one .2 ship in the same condition as in

of the parameters’h/ B andB/d at least 3.3.1.1, butwith 10 per cent of stores
exceeds 0.08 and 2.5, respectively, thénd, where necessary, with liquid ballast;
s h i pabilisy shall be checked additie .3 ship with timber cargo having the

ally on the basis of the accelerationerit 9reatest stowage rate specified, in holds
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last; curve of timber carriers shall be inroe
.4 ship in the same loading conditionpliance with the following spdfic re-

as in 3.3.1.3, but ith 10 per cent of quirements:

stores and, where necessary, with liquid the area under the righting lever

ballast; curve shal/l not be | e
.5 ship without cargo, but with full t he heel i ng angle of

stores; of flooding df whichever is the less
.6 ship in the same loading condition the maximum righting arm shall not

as in 3.3.1.5, but with 10 per cent ofbe less than 0.25 m.

stores. The static heeling angle due to
3.3.2The stowage of timber cargoinst eady wi nd shall- not

timber carriers shakcomply with the e- on of the deck edge immersion angle is
quirements of the Load Line Rules fornot applicable to timber carriers.
SeaGoing Ships as well as with theopr 3.3.6Stability calculaibns for a ship
visions of the Information on Stability or carrying deck timber cargo for the most
special instructions. unfavourable loading condition out of
3.3.3 When calculating the cross those specified in 3.3.1.1 to 3.3.1.4 shall
curves of stability for timber carrigrthe be performed with regard to possibte i
volume of timbercargo on deck may be crease in mass of deck timber cargo due
included in the calculation with full to absorption of water.
breadth and height and permeability of = Where no apprapate data on the
0.25 corresponding to the stowed timber extent of water absorption by different
3.3.4 Information on Stability shall kinds of wood are available, it is nsee
include data to enable the master ta-estsary to increase a mass of deck cargo by
mate thes hi p6s st abing i 20er ot i@ the calalationg.iThis add
timber cargo on deck the permeability oftion in mass shall be considered as an
which differs substantially from 0.25. overload and shall not be includedthe
Where the approximate permeability iss hi p6s deadwei ght .
not known, at least, three values shall be  3.3.7For ships carrying deck timber
taken, namely: 0.25, 0.4 and 0.6. cargo intended for operation in the areas
The latter two values specify thewhere icing is required to be considered,
permeability range fothe stowed round as well as navigating in winter within
timber where the larger log diameterco winter seasonable zones stability cadeul
responds to the higher permeability. tions shall be carried out \kitregard to
3.3.5The corrected initial metane possible icing.
tric height of timber carriers shall not be When calculating icing the upper
less than 0.1 m all through the voyagesurface of the deck timber cargo shall be
with loading conditions as mentionedconsidered as if it were the deck, while its
under 33.1.1 to 3.3.1.4, and not less tharside surfaces above the bulwark shall be
0.15m with loading conditions as me considered as if they were part of thee d
tioned in 3.3.1.5 and 3.3.1.6. sign windage area. Icingate for these
Subject to the loading conditions assurfaces shall be three times that $pec
per 3.3.1.1 to 3.3.1.4, the righting leverfied in 2.4.
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3.3.8If a timber carrier is used for Where coamings areitted on the
the carriage of other kinds of cargo, itsopen parts of the tan
stability shall be checked in compliancevention of cargo spillage forming am-e
with the provisions of Section 2 andclosed space (well), such space shall be
Chapter 3.2. Crosscurves of tability considered as filled with sea water and it
shall be calculated taking no account ofhall be taken into account in calculation
deck tmber cargo. of correction to the initial metaceit

3.3.9The requirements of this Cha height.
ter apply to other types of ships when 3.4.2For refuelling tankers, stability
they are used for the carriage of declshall be checked for additional loading
timber cargo. condition: a ship with 75 per cent ofrea

In case the stowage of deck timbergoes and free surfaces in tanks for each
cargo does not comply wit3.3.2 with kind of cargo, and 50 per cent of stores
respect to fulfilment of the requirementswithout liquid ballast.
of the Load Line Rules for Sdaoing 3.4.3The requirenents of 3.4.2 &
Ships, the buoyancy of timber deck carggly to oil recovery ships as well.
shall not be taken into consideration in 3.4.4Stability of tankers having ca
the calculations of stability, while the go tanks or ballast tanks breadths more
ship stability shall comply with theet t han 60 per cent of
guirements of 2.1 to 2.3. shall comply with the following additio

3.3.10Double bottom tanks ofi- al requirements during cargo bba
ber carriers where fitted within midship ing/unloading operations, including the
half-length of the ship shall have ed intermediate stages thereof.
guate watertight longitudinal subdivision. 3.4.41 When the cargo Ilak

3.4 TANKERS ?ng/unloading operatio_ns”are perform_ed

in port the corrected initial metacentric

3.4.1 Stability of tankers carrying height shall be not less than 0d% a n d
liquid cargoes shall be chiead for the the extent of positive intact stability shalll
following loading conditions: be not |l ess 20U.

.1 ship having draught up to summer 3.4.4.2 When the cargo Ilak
load line, fully loaded, with full stores ing/unloading operations are performed

and without liquid ballast: at sea and on roadstead all requirements
.2 ship fully loaded, but with 10 per of this Part of the Rules shall be met.
cent of stores; 3.4.4.3When determining correction
.3 ship without cargo with full for the effect of free surfaces of liquids
stores; an allowance shall be simultaneously

.4 ship in thesame loading condition made for maximum free surface effects in
as in 3.4.1.3, but with 10 per cent ofall cargo, ballast and consumable tanks.
stores. 3.4.4.4If the requirements of 3.4.4.1
Account of the free surfaces effect inand 3.4.4.2 are not met due to application
shipbds stores t amk of thehreglidemets ef I4a18.einstata s S |
fied in 1.4.7 and in cargo tanks accordingions covering the operational restrictions
to the extent of their actual filling. to satisfy the said requirements may be
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included into the Information on Stability ing/unloading operations and to giverea
subject to the consent of the Register. |y warning of possible impeding theast
3.4.4.5Instructions given in 3.4.4.4 bility criteria;
shall be made consideringetifollowing: description of means available to
they shall be in a language umnde susgnd loading/unloading operations if
stood by the crew member in charge othe stality criteria are under the threat
loading/unloading operations and shall bef being impeded;
translated into English; information on the possibility and
they shall not require more conpl procedure of using shipboard computer
cated mathematical calculations tharand various automated systems to mon
those provided in the other sexts of the tor loading/unloading operations (indhu
Information on Stability; ing sysems of monitoring tank filling,
they shall indicate the list of cargo shipboard computer software by which
and ballast tanks which may simuléan calculations of trim and stability are rpe
ously have free surfaces at any stage dbrmed, etc.);
loading/unloading operations; they shall provide for correctiorca
they shall include typical versions of tions to be taken in case of unexpected
loading/unloading operations to tisdly technical difficulties which can emerge in
the stability requirements under any loadhe courseof loading/unloading oper
condition provided % the Information on tions and in case of emergency.
Stability. The versions shall contain lists 3.4.4.6Provisions of the instructions
of cargo and ballast tanks which mayformulated as per 3.4.4.5 shall be $pec
simutaneously have free surfaces durindied in the Information on Stability and
various stages of loading/unloading ppe also in the computer software available
atiors; on board by which trim and stabilityale
they shall provide instructionse+ culations are performedd copy of the
quired for independent pqdanning loa-  instructions shall be kept at the tba
ing/unloading operations, including: ing/unloading control station.
maxi mum hei ght s of 3.4.5hThe reduiremdahts betow are
tre of gravity in graphical and/or tabularapplied to oil tankers of deadweight
form which enables control of conipl 5000t and more.

ance with the requirements 8f4.4.1 and The requirements of 3.4.4 shall not
3.4.4.2, apply to the ships mdéioned above.
the method of expeditious asses 3.4.5.1Each oil tanker shall comply

ment of effect produced on the stabilitywith the requirements set forth in
by the number of tanks which simulean 3.4.5.1.1 and 3.4.5.1.2 (considering i
ously have free surfaces at any stage ddtructions given in 3.45.1.3 and
loading/unloading operations; 3.4.5.1.4) for any operation draught under
description of means available onthe worst possible loading and ballasting
board for control ad monitoring lod- conditions {n compliance with good @
ing/unloading operations from the we eration practice) including intermediate
point of the effects on stability; stages of operations with liquids. Under
the method used to monitor ba all conditions it is considered that there is
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a free surface of liquid in ballast tanks. tanks;
3.4.5.1.1At port the corrected initial the calculations shall bmade co-
metacentric heighshall be not less than sidering the following assumptions:
0.15m. the draughts shall be varied between
3.4.5.1.2At sea: the lightship draught and scantling
.1 corrected initial metacentric draught specified;
height shall be not less than 0.15 m. consideration shall be taken to the
.2 the righting lever curve shall ship loading conditions with consumables
comply with the requirements of 2.2.1. including but notlimited to fuel oil, die-
3.4.5.1.3While calculating stability, sel oil and fresh water correspimg to
each cargo tank is cadered to be filled 97 per cent, 50 per cent and 10 per cent
up to the level at which the sum of thecontent;
cargo volume moment in relation to the for each draught, distribution and
main plain and the inertia moment of freea mo u n t of the shipbs
surface at t he hxe e availabfe deadiveighteshall boengrisdiba s
imum. The density of cargo shall cefr last water and cargo such that all cdmb
spond to the available cargo deadytei nations between the maximum ballast and
at the displacement at which the an minimum cargo and vice versa areveo
verse metacentre over the main plairered.In all cases, the number of ballast
reaches its minimum at 100 per cent ofind cargo tanks loaded shall be chosen to
stores and 1 per cent of the total watereflect the worst combination for free
ballast capacity. surfaces from the stability standpoint.
In calculations shall be accepted theDOperational limits orthe number and list
maximum value of inertia moment of of tanks, simultaneously having freersu
liquid free surface in ballast tanks. faces, or their exclusion are not permi
In calculations of the initial mat ted. All ballast tanks shall have at least 1
centric height, the correction for freersu per cent content;
face of liquids shall be based on the r consideration shall be given to cargo
spective inertia moments of the free-su densities between the lowest and highest
faces at upright ship position. The righ valuesintended to be carried;
ing arms may be corread on the basis of when checking all the combinations
actual corrections for free surface effecof t he shipds | oading
for each angle of heeling. parametric variation shall be such that the
3.4.5.1.4 As an alternative to the worst conditions from the stability stadn
loading condition specified in 3.4.5.1.3,point shall be checked.
stability is permitted to be checked at all A minimum of twenty intervals for
possible combinations of cargo and-ba the rangeof cargo and ballast content,
last tank loading.n doing so, the folle-  between 1 per cent and 99 per cent of the
ing shall be suggested: total capacity, shall be examined. More
when making calculations, the closely spaced intervals near critical parts
mass, centre of gravity eardinates and of the range may be necessary.
heeling moments due to liquid overflow 3.4.5.2 Fulfilment of the reque-
shall correspond to the real contents of alnents given in 3.4.5.1 shall be ensd




Part IV. Stability 531

by design measured-or combinations grounds with full catch in holds and on
carrigs additional simple operatiom- deck, if provision is made for the deck

structions may be allowed. cargo in the design and with 10 per cent
These instructions shall: of stores;
.1 be approved by the Register; .3 arrival at a port from fishing

.2 contain the list of cargo and lba grounds with 20 per o#¢ of catch in
last tanks which may have free surfacestiolds and on deck (if provision is made
during any oprations with liquids and in in the design for stowage of cargo on
the range of possible densities of cargodeck), 70 per cent of ice and salt rating
still the above mentioned stability criteriaand 10 per cent of stores;
are met; .4 departure from fishing grounds

.3 be easily understandable for thewith full catch and amount of stores-e
officer responsible for operations withs ur i ng t hught uphoitiedosd dr a
liquids; line.

.4 provide possibility of planning the 3.5.2The amount of full catch ised
sequene of operations with cargo andt er mi ned depending on
ballast; capacity of cargo spaces and stability

.5 enable to compare real stability characteristics. It shall correspond to the
figures with the required criteria presen load line position approved by the Reqgi
ed in graphics and tables; ter and shall be specified inasility cd-

.6 do not require comprehensiveculations as well as in the Information.
mathematical calculations from thd-o 3.5.3For net fishing vessels, allo
ficer responsible for operations witlgdi ance shall be made for wet fishing nets
uids; on deck in the second, third and fourth

.7 contain instructions in respect of loading conditions.
corrective actions to be fulfilled by the 3.5.4Stability of a ship, while being
office responsible for the operations withon fishing grounds, shall behecked for
liquids in case of deviations fromae compliance with the weather criterion for
ommended figures and in case of iacc the following loading conditions: a vessel
dents; engaged in fishing, with the holds open,

.8 be highlighted in Information on catch and wet nets stowed on deck, 25
Stability and hang out in the cargo oper per cent of stores and full amount of ice
tions control station and put into the shipand salt. For vessels where nets aaidic
software performing stability calad are hauled in with the help of cargo
tions. booms, account shall also be taken of

3.5 EISHING VESSELS cargo which is hoisted, with the cargo
weight equal to the boom safe working

3.5.1 Stability of fishing vessels load. The amount of catch allowed to be
shall be checked in service for the follo  stowed on deck shall be specified both in

ing loading conditions: t he v e sgsant thesinfoohatieni
.1 departure fofishing grounds with 355The shipds ampl it
full stores; the loading condition specified in 3.5.4 is

.2 arrival at a port from fishing assumed to be 10U, an
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at which the coaming of a cargo hatchthe ships stability shall comply with 3.1.2
immerse is regarded as the angle of theo 3.1.5, 3.1.7 t83.1.9, where the ships
shipbs fl oodi acpnsi-h are wsedhfor prqressing ofdish and other
ered open. Wind pssure in this loading living resources of the sea and have a
condition for vessels of unrestrictedrse crew on board of more than 12 persons
vice is assumed as that for ships ef r engaged in catching and processing only.
stricted area of navigatioR1, the wind As for the said requirements the crew
pressure for vessels of restricted area ahembers in question are regardsdoas-
navigationR1 as that for ships of resttic sengers.

ed area of navigatioR2, the wind pre- 3.5.9In case of icing the parameters
sure for vessels of restricted area ofinav of the righting lever curve shall comply
gationR2 as that for these ships reducedvith 2.2.

by 30 per cent. 3.5.10 The catch shall be dulyes

For ships having a length betweencured in order to prevent its shifting
24 m and 4%n, the initial wind pressure which may cause the dangerous heel or
shall be taken from Table 2.1.4.1. trim of the ship. The detachable kul

3.5.6 The righting lever curve for headsof fish holds, if fitted, shall be of
ships in the loading condition of 3.5.4approved type.
limited by the angle of flooding cutting it 3.5.11Stability of sea fishing vessels
short as agreed with the Register need natf less than 24 m in length shall be
comply with the requirements set forth inchecked considering requirements of 3.9
2.2.1. of this Part of the Rules.

For shlps,_for which the rightingve _ 3.6 SPECIAL PURPOSE SHIPS
er curve requements cannot be met in
case when relevant fish holds partially or ~ 3.6.1 The stability of whale facry
fully flooded, the heeling angle at whichships, fish factory ships and other ships
progressive flooding of fish holds mayused for processing of sea livinge-r
occur through hatches remaining opersources and not engaged in catching the
during fishing operations shall not be lesssame shall be checked for the following
than 200. loading conditions:

3.5.7 The correted initial metace- .1 ship with special personnel, full
tric height under he light ship loading stores, and full cargo of tare andtsan
conditionshall not be less than 0.@bor board,;

0.003 of the shipo6s .Dshipwithspécial petsoring, LGkpere r
the greater. cent of stores, and full cargo of itsopr

For singledeck ships the corrected duction on board;
initial metacentric height shall not be less .3 ship in the same loading condition
than 0.35m. However, in case of ships as in 3.6.1.2, but with 20 per cent obpr
with continuous superstructures and thosduction and 80 per cent of tare and salt on
which length exceeds 1, the corrected board;
initial metacentric height may be reduced .4 shipin the same loading condition
to 0.15m. as in 3.6.1.1, but with 25 per cent of

3.5.8 Under all loading conditions, stores and cargo being processed on
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board. .1 ship with full stores;
3.6.2The stability of research, esp .2 ship with 10 per cent of stores;
ditionary, hydrographic, training andhsi and for tugs provided with cargo
ilar ships shall be checked for the loadindolds, additionally:
conditions as follows .3 ship with full cargo in holds and
.1 ship with special personnel andfull stores;
full stores on board,; .4 ship with full cargo in holds and

.2 ship in the same loading condition 10 per cent of stores.
as in 3.6.2.1, but with 50 per cent of 3.7.1.2In addition to comply with
stores on board; the requirements of Section the tugs

.3 ship in the same loading conditionshall have sufficient dynamic stability to
as in 3.6.2.1, but with 10 per cent ofwithstand the heeling effect of ars-a
stores on board; sumed transverse jerk of the tow line-u

4 ship in the same loading cond der the same loading conditions, that is
tions as in 3.6.2.1, 3.6.2.2 and 3.6.2.3, buthe angle of dynamic heelingy due to
with full cargo on board if the carriage of assumed jerk of the tow line shall not
the latter is envisaged. exceedhe limits given below.

3.6.3The stability of special purpose 3.7.2 Tugs for inner and outer
ships shall comply with the requirementsroads

of 3.1.2t0 3.1.5, 3.1.7 to 3.1.9. A= the 3.7.2.1The angle of dynamic heel
said requirements special personnel shajpr tugs shall not be greater than the a
be regarded as passengers. gle of flooding or capsizing, whichever is

3.6.4 For special purpose ships thatjggg
are similar to supply vessels, as agreed
with the Register, the requirements for,
the righting lever curve may be reduce
as provided by 3.15. = / 210 3721

3.6.5 For whale factory ships, fish K. A ldcap ldhee‘ a ( )
factory ships and other ships used fOrlvhere lacap is an arm of dynamical stability
processing of sea living resources, theefined as an ordinate of the dynamic stability
requ|rements of 3.5.7 for initial metace curve for a tug at the angle of heel equal to the
tric height app|y_ angle of floaling (refer to 3.7.2.3) or capsizing

: angleq'cap determined disregding roll, whichever
3.6.6 For whale factory ships, fish is less. in m:

factory ships and other ships used for |, .is a dynamic heeling arm characterizing
processing of sea living resources, thehe assumed jerk effect of the tow line, in m.

requirements of 3.5.9 for the rightingsie
er curve in the case of icing apply.

To meet this requirement, thelfo
c,owmg condition shall be met

3.7.2.2 The dynamic heeling arm
laneey i M, shall be determined by the

3.7 TUGS formula
3.7.1 General b2
3.7.1.1 Stability of tugs shall be I, —I\;% 5
checkedfor the following loading corid B (1+C ) (@+c*+b?)

tions: (3.7.2.21)
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wherel'v is the height of the velocity hydraulic
pressure head, in m. The valueslg)fare obtained
from Table 3.7.2.2 depending on the powgrof

the shipbdbs main
c=455,/L; (3.7.2.22)
p=(21/B)- 2. (3.7.2.23)
e

where®andj are determined by the formulae:

02+03(2d/B)?+ %
a=
1429
B

© (3.7.2.24)

e=0145+02% +006 5 (3.7.2.25)
B 2d

Table 3.7.2.2Height of velocity
hydraulic pressure headl;

NE\'/\;n lj,inm Nli\’/\/m lj,inm

0i 150 | 0.0862 900 0.147

300 0.0903 1050 0.180

450 0.096 1200 0.220

600 0.104 1350 0.268

750 0.122 | 1500 and| 0.319
over

3.7.2.3When checking stability of
tugs for the tow line jerk effect, thana
gle of flooding shall be determinecg-a

suming thatall doors leading to engine

3.7.2.5 If special appliances are
available for shifting the tow hook
downwards of abaft, with the tow line

engi ne sthwartships, the assumption &f and

z4, differing from values given above is
subject to special consideration by the
Register in each particular case.

3.7.3 Tugs for ocean towage

3.7.3.1 The angle of heel for tugs
due to the tow line jerk under rolling
shall not exceed the angle corresponding
to the maximum b the righting lever
curve or the angle of flooding, whichever
is less.

To meet this condition, the follo
ing requirement shall be met:

KZ = A\ | dmax/I dheel DK 2 10’
(3.7.3.11)

whereldamax is an ordinate of theytamical
stability curve at an angle bkel coresponding to
the maximum of the righting lever curve of the
angle of flooding, whichever is less, in m;

laneelis @ dynamic heeling arm determined as
per 3.7.2.2.,in ml'vis assumed to be 0.20;

DK is a component of 2 used to allow for
the effect of rolling on resultant angle of heel and
determined by the formula

S+ 14 7. 00
DK 0,03, }g Z g
g b eg B %

(3.7.3.1-2

d ’

and boiler casings and to the upper deck |1+ ZE
superstructures, as well as the doors of

all companionways to the spaces below

the upper deck, irrespective of thee-d
sign, are open.

3.7.2.4When checking stability of
tugs for the towline jerk effect, no e
count shall be taken of icing and free-su
faces of liquid cargoes.

whereqy is to be determined as per 2.1.5, in
deg.;
¢, b, Q j are to be determined as per 3.7.2.2.
The requirements of 3.7.2.3 are not
apply to tugdor ocean towage.
3.7.3.2When checking stability of
tugs:
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.13.7.2.5is valid,; ments and Outfito) at
.2 for righting lever curves with two angles of heel shall not be less than 1.4.

maxima or an extended horizontal region, 3.7.4.4The angle of heel for escort

the value of the angle at the first max tug sufferedby the maximum heeling

mum or that corresponding to the middlenoment due to the tow line jerk under

of the horizoral region shall be taken asrolling shall not exceed an angle of xna

the angle of maximum specified in 3.7.3.1jmum of the righting lever curvémax or
.3 stability for the tow line jerkfe t he angl e powWhichtveroi® di n

fect shall be checked taking no account oless.

the free surfaces of liquid cargoes. To meet this condition, the follo
3.7.3.3When checking stability of ing requirement shall be met (refer to Fig.

tugs for compliance with the rega- 3.7.4.3)

ments of Section 2 and this Chapter, the b+c

icing rates are assumed to be as follows: K; = ,/— 2,0 (3.7.4.3)
.1 for tags specially designed for atc

salvage operations, twice as much those

where Qis a region limited by aeduction

given in 2.4; righting lever curvel(q), horizontal linecorre-
.2 for other tugs, as per 2.4. sponding to the heeling arrh+(1n), and angle of
3.7.3.4Where a tug for oceanwe heel to be equal td - Cbr;

age may be useaf inner and outer road b is a region limited above by a reduction
operations as well, compliance of such &ighting lever curvel (a). and imited below by a
tug with 3.7.2 is subject to specialreo horizontal linecorresponding to the heeling arm
sideration by the Register. (I+ In), to the righti by the angle of maximum of
3.7.4 Escort tugs the righting lever curvélmax or angle of flooding
3.7.4.1Stability for escort tugs apart & . whichever is less;
from 3.7.1 t03.7.3 shall comply with the  ™is & region limited from the left by a recu
following requiements. tion righting lever curvel (q) above- by a hoi-
3.7.4.2 The ratio of reduction oy zontalline corresponding to the heeling arrhr (
ment at the region of righting lever curveln), from the right by an angle of maximum of the
from the angle of heel, caused by theighting lever curvetax or angle of flooding
maximum restraining forcés (refer to Whicheveris less.
Fig.9.1.2.1, Parrt | When défifirfythe angi€ ¢f floodingA
rangements and Out §i #i8 hecebslry tb folRw theNgtili € O f

heel 20, to theheeling moment from the lines for determination of the angle of
same force at the same region of angleﬁOocling given in 1.2

of heel shall not be less than 1.25. The heeling arn, in m, character-

3.7.4.3The ratio of reduction o+ . ff £ 1h lirierk
ment at the region of righting lever curved € ect of the assumed tow liner
shall be defined by the fimula

from O of heel to the angle of flooding or
angle of heel 4Q whichever is Iss, to
the heeling moment caused by the max
mum restraining forces (refer to Fig.
9.1.2.1, Part I led AEqui pment , Arrang
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| =02 gel Zd 5 b? 3.8 VESSELS OF DREDGING
h=0, Yoo B FLEET
¢ B @+c)(L " b) 3.8.1 Working conditions
57,5 3743 Working conditiongneans operation
(d, - ¢ + 'nd’ () 7.4.3) of a vessel according to its purpose with
or " the prescribed operational zones:

3

whered, Bare draght and width of a tug, respe

tively: .1 Zone 1- coastal zone up to 20
c,b shall be calculated under 3.7.2.2; miles from the coast;
Oim = Omax or cf, whichever is less; .2 Zone 2- zone including the g+

3.7.4.5The angle of dynamic heel scribed area of navigation of a vessel.

- 3.8.2 Loading conditions
for escort tug that may appear durirgt e ;
cort operations in case of a randomOI dS_ubJethtc: th% t.i/p% 0;6.‘ vessel f[)r:
breakdown of the main propulsion engine redging Tieet and Its credging gear the
shall not exceed the angle of maximum 0{ollowmg conditions of loading shall be

P—_ considered.
}hT réggtlzgwf%%\?gé\g"gsxsor angle of 3.8.2.1For vessels of dredging fleet

of all types during voyages:
.1 vessel with full stores, without
spoil, dredging gear being seed for
T sea:
.2 vessel in the same loading cond
8 tion as in 3.8.2.1.1, but with 10 per cent
e e 1 of stores.
o 3.8.2.2In operating conditions for
5 hopper dredgers and hopper barges:
RN .1 vessel with full stores, with spoil,
/| b dredging gear being secured for sea;

8-!‘

¢ - > .2 vessel in the same loading cand
¢ d tion as in 3.8.2.2.1, but with 10 per cent
of stores.
Fig. 3.7.4.3 For hopper dredgers equipped with

3.7.4.6 At the stage ofdesign, the grab cranes additional loading conditions
value of the maximum reduction forée  such as with grab cranes operating from
and angle of heel from its force may bepne side and crane boom being in the
determined by the results of the modehthwartship plane, ith spoil in the grab,
tests or calculation methodifter com-  with maximum loading moment and also
pletion of the tug construction the valuewith the highest position of the boom
of the maximum reduction forcs and with due regard to initial heel shall be
the maximum possible angle of heel shaltonsidered. These conditions shall be
be clarified basing on the results of theconsidered for a vessel with 10 per cent
actual tests. of stores and full stores, both witpal
and without it.

Notes 1. The mass of sion the grab is
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taken to be BVt, whereV is the volume of the considered closed irrespective of the

grab,in mé, . . ; . . )
2. The quantity of spoil in the hopper and thecoammg height if they are fadl with ©

position of the centre of gravity shall be dete vers conforming po
mined assuming that the hopper iliefl with ho- Me Nt Arrangement s
mogeneous spoil up to the level of the uppe di 3.8.3.2Hopper barges, dredgers and

charge holes or the upper coaming edge, if theyther vessels in which the watertight i

discharge holes are not provided, with the vess : :
having a draught up to the load line permitteo(leﬂeQrlty of their hoppers cannot be

when dredging. achieved due to the structural pecwiar
ties may be inclined wh water in the

3.8.2.3In operating conditions for ponners which communicates easily with
dredgers equipped with bucket ladder:  ¢o5 \vater.

.1 vessel with full stores, with spoll 3.8.4 Checking of stability in
in buckets, Iad_der being secure_d for sea; working conditions and during voyages
2 vessel in the same loading cend 3.8.4.1Stability of vessels of dred

tion as in 3.8.2.3.1, but with 10 per cenl‘ing fleet during voyages shall be aalc
of stores. lated having regard to the area of navig
Note. Spoil is taken into the buckets of the tion prescribed to the vessel in question.
chjpper) %ﬁ:rt of tthladqle_r (froni: bUpier to |I<(>W6f To be stated both in the specification and
rum). I'ne mass of spoill In eaci ucket Is taken t i HR
be 2/ t, whereV is the full volume of the buket, n th?. Information on .Stablllty are the
s conditions of voyages, if any (ballasaw
) - ter available, extent to which the dged
3.8.2.4In operating conditions for jng gear is dismantled, the position of the
dredgers, other than those equipped Wltﬁhdder, he possibility of spoil transpeart
bucket ladder: _ tion in the hopper beyond the limits of
~ -lvesselith full stores, with dred- >0 jle coastal zone, etcJhe dredgers
ing gear in the highest position in ”Ormalequipped with a ladder may undertake
operation; _ . voyages in the unrestricted area of inav
-2 vessel in the same loading cond gation only with the bucket chain sdi
tion as in 3.8.2.4.1, but with 10 per cent,antled.
of stores. _ _ 3.8.4.2When calalating stability of
For dredgers equipped with grabyegsels of dredging fleet under working
cranes the additional loading conditions,gnditions. the following is assumed:
shallbe considered as per 3.8.2.2. .1in Zone 1 wind pressure shall be

Notes 1. Spoil pipeline within the vessel is taken: for vessels of unrestricted service
assumed to be filled with spoil having density as for ships of restricted area of naaig
equal to 1.3/mq. ; :

. . tion R1, for vessels of restrictedrea of

2. The mass of spoil in the grab (bucket) is igationR1 i f hi b
assumed to be &, whereV is the volume of the navigation I as for this area, buef
grab (bucket), imm?. duced by 25 per cenfipr other areas of

3.8.3 Calculation of crosscurves havigationi as for restricted area of na
of stability and inclining test igqtion R2; amplitud(_a of_roII- as for e-

3.8.3.1 When calculating cross stricted areas of navigation;
curves of stability for vessels of dredging .2 in Zone 2 wind pressure andha
fleet, the manholes of air spaces may bplitude of roll shallbe taken as per the

an
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area of navigation prescribed for thesve factorw is taken from the Table 2.1.5.1

sel in question. 1 for the ratioB/d, multiplied by coeff
3.8.4.3 Amplitude of roll of the cient @+Dg)/D, whereD is the volume

dredgers shall be determined in compl displacement of the vessel with no regard

ance with 2.1.5 to bottom recess, in iNBg is the volume
For restricted areas of navigationof bottom recess, inn

R1 and R2 amplitude of roll determined 3.8.4.4 Stability of dredgers and
by formula (2.15.1) shall be multiplied hopper dredgers equipped with grab
by factorne, the value of which is taken cranes when additional loading cond
from Table 3.8.4.3. tions (refer to 3.8.2) are considered

For hopper dredgers and hoppekhall meet the requirements of 4.1.
barges having bottom recesses for flap

vabl e 3. 8Faciorng

1”10/8 O 0/0.050.060.070.080.090.1(0.110.120.130.140.150.160.170.180.190 0
Mg 1.27 |1.251.161.0§1.051.041.031.041.011.001.001.031.031.091.01.17 1.13

3.8.4.5Stability of hopper dredgers from stady windgw: in compliance with
and hopper barges whose construction 0$.1.2.2;

bottom flaps and their drive does noepr The value ofgs, in deg.,is dete-
vent the possibility of spoil discharge mined by the formula
from one side shall be checked with due 05=020sp (3.8.4.5.2)

regard to such discharge only for compl . .
ance with weather criterion as sy 3.8.4.6The value of horizontal shif

in 3.8.4.6 and 3.8.4.7 for the most anf i n 9}]1 Od.f h t h eh hY ﬁ S S|2§3| ifh 6s ¢
vourable loading condition out of first M When discharging halt the spoil from

and second (refer to 3.8.2.2): one side ouof fully loaded hopper, is

.1 where the spoil in the hopper hasdetermined by the formula
a depsity less than 1.3 fiwith the an- y, = Py/(2D), (3.8.4.61)
plitude of rol | of 10A "with regard to
static heeling anglequal to the sum of Wwheret is the total mass of spoil in the hopper, in
the static heeling due to spoil dischargé’ _ _ .

. . . zis a distance from the centre of gravity of

Gsp and the static heeling resulting from g gischarged from one side to the centreline, in
steady windjw as per 2.1.2.2; m;

.2 where the spoil in the hopper has _ )
a density equal to, or more than 1183 D= Dpoc- P/2, (3.8.4.62)
with due regard to the dynamic charactefvhereDnaxi s t he vessel 6s di sp
of discharge, with an amplitude of roll spoil discharge, int.

equal to the sum of 107and {besdpgs ME M

ampl i tude of gxwihsres e kadstapilify & dichidied by formula
spect to static heeling which, in its turn,

is equal to the sum of heeling due to spoil 11 =!- y,cosq; (3.8.4.7)
dischargegsp, and the heeling resulting
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wherel is an arm of statical stabilityith the ves-  per is in communication with sea water,
sel 6s di Bnplcalcalaen @ssuming that that s flaps or valves are open; the lever
the. vesselos centre ofqrqhbded'ahd dyhdichf dtdbflity ifd ' "
termined for the constant displacement

3.8.4.8When spoil is discharged by (as for a damaged vessel).
|Ong chute or conveyor methOdS, Stablllty 3.8.6 Effect of dredging gear icing
of a dredger shall be checked for the case  Wwhen estimating the effect of icing
of staticalaction of the moment due to of vessels of dredging fleet, the homzo
the mass forces of the long chute or theg| projection of dredging gear is added to
conveyor (in the athwartship plane) filled the area of horizontal projection of decks
with spoil (with no regard to the waves (the centreline projection being included
and wind effects)In this case, the ¥ iy the windagearea). The vertical no-
sel 6s stability et smeft @uead tHi€ dd€itdnalltice lodd §s ad
quate, if maximum statad heel is not determined by the centre of gravityeel
more than the angle of flooding or theyation of the projection of the dredging
angle at which the freeboard become%ear in its working or secured for sea p
equal to 300 mm, whichever is less. sition to the centreline.

3.8.5 Effect of liquid cargoes 3.8.7 Righting lever curve

When calculating the effect of liquid 3.8.7.1The rightirg lever curve of
cargoes as specified in 1.4.7 for hoppehgpper dredgers and hopper barges du
dredgers and hoppdrarges, it shall be ing voyages and under working cénd

assuTefd that: | with i havi tions shall meet the requirements of 2.2.
- Tor-a vessel wilh spoll having 3.8.7.2The righting lever curve of

: A 0 )
density over L.y, the .SIOO'I IS regar dredgers equipped with bucket ladder for
ed as shkd nonoverflowing cargo; the ) g e

all loading conditions specified in 3.8.2,

lever of statical and dynamical stability is " hen takindnt i
detemined for the constant displacementaS We as when takingnto accounteing,
shall comply with the following requer

and position of thepoil centre of gravity
in the hopper; ments:
.2 for a vessel with spoil having .1 the angle of vanishing stability,
density equal to, or less than 183, the s hall be not I ess tha
spoil is regarded as liquid cargo; the lever .2 the maximum righting arm with
of statical and dynamic stability is dete anglegnof not | ess t han 2
mined at the variable displacement and  when vessels are operating inngo
position of the spoil centre of gravity, 1, notless than 0.25 m:
taking into account the spoil flowing during voyages, passages and when
overboard and r edugpbratifgin ZcSThZ 2, rfothe8s th¥n0$ e | O ¢
draught. o _ _ 3.8.7.3For bucket dredgers having
No such calculation is carried out if g/ 5 5 50 anglesy, andgm may be e-
the vessel is provided with a longitudinal y,ced as compared to those required u
bulkhead in the hopper. The spoil in theyor 3872 by the following values:
latter case bemregarded as solid cargo; .1 for the angle of vanishing st&bi

.3 for a vessel without spoil the po ity, by the valueday, to be determined by
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the following formula depending on the tion R3, R3-IN andD-R3-S, D-R3-RS, re-

1 | @tio and the weather criterignand  spectively, may be prescribed.
provided the redatct i &anshipy 15awte ROy in ength,i s
companied with an increase ¢f, by other than passenger ships, an area of
0.01m as compared to its normativelva Navigation not higher thak2 may be

ue: prescribed.

For ships 20 m to 2¢h in length,
other than pasmger ships, an area of
navigation not higher thaiRl may be
prescribed.

Where B/D=3.0 subject to .2 Non-passenger ships of less than
B/D> 3.0 ands = 1.5 subjectt@ > 1.5. 15 m in length may proceed to sea and be

The value ofdgy is rounded off to en route at sea state not more than 4,
the nearest integer; ships 15 m to 2@n in lengthi not more

.2 for the angle corresponding to thethan 5; ships 20 m to 24 i not more
maximum lever of the curve, by a valuethan 6.
equal to half the reduction value of the .3 Passenger ships of less than 20 m
angle of vanishing stability; in length may proceed to sea and be en

.3 for dredgers of unrestted se- route at sea state not more than 3; ships
vice the reduction of angles, andqgyis 20 m to 24 ni not more than 4.
not permitted. .4 Considering stability and seawo

thiness of ships and depending on the
;’fl\j TllIPLSEtlilNG?I'ER reliable provsion of the area of navg
tion concerned with forecasts, as well as

3.9.1 When determining the cross on the operating experience for ships of
curves of stability, it is possible to take similar type and the same or approx
into consideration deckhouses of the firstmately the same dimensions, available
tier only which conform to 1.4.2.3.1nd  for this area of navigation, the Register
from which there is either an additional may change the restrictions tie area of
exit to the deck above or exits to bothnavigation and permissible area state
sides. specified in 3.9.2.1 to 3.9.2.3.

3.9.2Stability as forweathercriteri- .5 When determining maximum
on shall not be checked. Howee, for the permissible sea state for small craft-ca
operation of the shipsestrictions on the ried on depot ships (for example, small
distance to the port of refuge and tha sefishing boats carried on mother ships), in
shall be introduced. addition to the prowions of 3.9.2.2 and

For small ships, restrictions on the 3.9.2.3, maximum sea state at which the
area and conditions of navigation shall becraft can be safely lifted on board the
set down and included in the Informationdepot &ip shall be taken into account.
on Stability. .6 At the discretion of the Register,

.1 for ships of less than 1% in additional restrictions shall be introduced
length and passenger ships of less thaim zones of special sea condit
24m in length restricte area of navig- Referred to such zones are:

d g= 25“"?‘%- 258(K - 1). (3.8.7.31)
(; -
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zones of surf (breaking) waves); other parameters of righting lever curves

zones of local abrupt increase indrawn taking icing into account shall not
wave height and steepness (bars im-est be less than those stated in 2.2, 3.9.3,
aries, tossing, etc.). 3.9.4 and 3.9.6.

Zones of special conditions are sent  3.9.9 Information on $ability shall
on the basis of the data of local hydesm include indications of the permissible

teorological andhydrographic offices. speed and angle of rudder shifting imtur
3.9.3Reserved ing. The permissible values of initial twr
3.9.4The angle of flooding shall be ing speed andangle of rudder shifting

not | ess than 40A. shal & determined by tests during-a

3.9.5The righting lever curve of a ceptance trials of the leading ship assu
fishing vessel, when on fishing grounds,ing that the ikt of the ship in steady to
under the loading conditions stated ining shall not exceed:
3.5.4 may not conform to the reqeir .1 for nonpassenger ships, the angle
ments of 2.1 for the maximum arm. at which the freeboard deck is immersed
Under these loading conditions thexma or 12 U, whichever i s |
imum righting arm shall not be less than .2 for passenger ships, taking into-a
0.2 m. count additionally effect of the simulated

3.9.6 Under all loading conditions, heeling moment drito passengers crdw
the corrected initial metacentric heighting to one side (to be determined as per
shall not be lessthan 0§, e x ¢ e p 3.1.2),ahe amgle et which the freeboard
light ship condition (refer to 2.3.1) anddeck i s i mmer sed or 1°EF
the fishing vessels when under loading The Register may apply the piov
conditions stated in 3.5.4 for which it sions of 3.9.9.2 to the stability of non
shall be not less than 0.85. passenger ships (for example, when-p

3.9.7 The initial stability of fishing sons not belonging to
vessels hauling in the nets and catch witton board).
cargp booms shall be sufficient (under The requirements of 3.1.3 and 3.1.4
loading conditions stated in 3.5.4 as well)shall not apply to the ships of less than 24
to ensure that the static heel angle of then in length.
ship when handling the nets and opera 3.9.10 The initial stability of pa-
ing the cargo boom at its maximumteu senger ships shall be checked fon-co
reach would not e x forenigydvith B.0.2) Tte anglé dfdel dua n g | e
at which the decks immersed (whiche to passengers crowding to one side shall

er is less). not be greater than the angle correspon

3.9.8 Operation of the ships under ing to 0.1 m freeboard before the deck is
conditions of eventual icing shall not, ini mmer sed or 12U, whi c
general, be permitted. If necessary, the Register may apply

Where due to the mode of operationthe requirements of 3.1.2 to the stability
and purpose the possibility of sailing intoof nonpassenger ships (for instance,
regions where icing might occur cannotwhen persons are on board who are not
be @mpletely ruled out for a ship, the members of the regular crew). In this
values of initial metacentric height and case, the heel is determined on tle a
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sumption that all persons crowd to one .5 ship with containers, each loaded
side who are not engaged in handling theontainer having the mass equal to the
ship. maximum gross mass for each type of
3.9.11 The Information onStability containers with full stores at the draught
shall specify that when the ship is underup to the summer load line;
way in following sea, with the wave .6 ship in the same loadirgpndition
length equal to, or exceeding the length ofs in 3.10.2.5, but with 10 per cent of
the ship, its speed, in knots, shall not be stores;
greater than determined by the formula .7 ship with maximum number of
_ empty containers, but with full stores;
Vs = 14L, (3.911) .8 ship in the same loading condition
whereL is alength of the ship, in m. as in 3.10.2.7, but with 10 per cent of

3.9.12 Application of the reque-  Stores,
ments of 3.7 to the stability of tugs under -9 ship without cargo, but with full
24 m in length is subject to specialneo StOES;
sideration by the Register in each case. .10 ship in the same loading cdnd

tion as in 3.10.2.9, but with 10 per cent of
3.10 CONTAINER SHIPS stores.

3.10.1In calculating stability bcon- When determining the arrangement
tainer ships, the vertical centre of gravityof containers on board under the loading
position of each container shall be takerconditions mentioned above, the allw
equal to half the height of the containerble loads upon the hull structures shall be
of the type concerned. considerd.

3.10.2 Stability of container ships 3.10.3 If other loading conditions
shall be checked for the following lda different from those listed in 3.10.2, are
ing conditions: provided in the technical assignment,

.1 ship with maximum number of stability calculations shall also be made
containers, each loaded container havindor such conditions with full stores and
the mass equal to one and the same pakO per cent of stores.
of the maximum gross mass for each type ~ 3.10.4 Stability of container fsips
of containers with full stores at the for any loading condition with containers
draught up to the summer load line; shall be such that a heeling angle on

.2 ship in the same loading condition steady turning or under the effect ofneo
as in 3.10.2.1, but with 10 per cent oftinuous beam wind as determined from
stores; the statical stability curve does nat-e

.3 ship with maximum number of ceed half the angle at which the freeboard
containers, each loaded container havingleck immeses; in any case, the heeling
the mass equal to 0.6 of the maximuma ngl e shall not exc
gross mass for each type of containers, Where the deck cargo of containers
with full stores; is located on cargo hatch covers only, on

.4 ship in the same loading cdatidn ~ agreement with the Register, the angle at
asin 3.10.2.3, but with 10 per cent of Which the hatch coaming edge or anco
stores; tainer is immersed, whichever angle is

e e
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less, may be taken instead of the angle at  3.10.10 Requirements of this Part
which the upper deck edge is immersedhall apply to ships of other types used
(provided the containers protrude beyondor the carriages of cargoes in containers

the coaming in question). on deck.

3.10.5 The heeling moment on Where acting in line with 3.10.2.1
steady turning, i n akd.AM2,5t is net paksible dorload thee d &
the formula ship to thesummer load line the ship may

- N be casidered for the relevant loading
M = 0.03'Dv; ggg - 98’ (3.105) conditions at the maximum draft pess
g —_

L : ble.
wherev;i s shipos speed beforell 8YRREY VESISELS, o
steadyturn_ing, in knots; _ 3.11.1 The requirements of this
® adssplacement, in t Chapter apply to supply vessels 24 to

3.10.6 The moment lever due to 100m in length. If the length of the pu
wind pressure used to determine thelheeply vessel isover 100m, the requie-
ing angle according to 3.10.4 shall bements for its stability shall be specially
determined by Formula (2.1.41), in considered by the Register.

which py is taken equal to that for ship of 3.11.2The stability of supply &
unrestricted service given in Table sels shall be checked considering the trim

21.4.1. that accompanies the inclination.

3.10.7 All calculations of statical 3.11.3 In addition to the loading
heeling angle under the effect of beamconditions listel in 1.4.8.2, the stability
wind or turning shall be made with no of supply vessels shall be checked for the
regard for icing, but having regard for thefollowing loading conditions:
free surface effect of liquid cargoes as -1 ship with full stores and full deck
required by 1.4.7. cargo having the greatest volume per

3.10.8 Where the requirement of weight unit prescribed by the technical
3.10.4 to the value of the angle of heel agssignment in the most unfourable case
steady turning of a ship at operationalof distribution of the rest of the cargo
speed cannot be complied with, Info (when pipes are carried as deck cargo
mation on Stability shall contain the taking the water entering the pipes into
maxi mum permi ssi bl eonsideratignfs speed prior
to steady turning determined at a ciend .2 ship in the same loading condition
tion of not exceedig the angle of heel as under 3.11.3.1, but with 10 per cent of
specified in 3.10.4. stores.

3.10.9 Container ships shall be 3.11.4The volume of wateW,, lin-
equipped with tanks or other specifa-f gering in the pipes carried on deck shall
cilities approved by the Register, whichbe determined by Formula (3.11.4)opr
permit to check the initial stability of the ceeding from the total volume of the pipe
ship, bearing in mind the Registep-a Pile Va and the ratio of the freeboard

proved requiremats for the imservice amidshipsft o t he sHiThéds | ¢
inclining test. volume of a pipe pile shall be regarded as
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the sum of the inner volumes of the pipesin the areas where icing is pdss, the

and spaces between them. ice and water in the pipes should b&co
sidered simultaneously when making-st
bility calculations for the carriage of

Teos\/at,w ¢h %“t 0015, pipes on deck.
[ . The icing of pipes carried on deck
1995. ﬂig\/at, shall be determined as follows:
V. =1¢ 3 L= (3.11.4) the mass of icé i inside the pipe
a } f o pile isdetermined by the formula
TW ¢ h(1'$)15<t<0,03; )
T Mice:émcei n
}o;tvat,w ¢h {52 003. =1

wheremiei is @ mass of ice per one pipe obtained

. . from Table 3.11.7;
Reducing of the design value for the - is quantity of pipes of theth diameter:

volume of water in the pipes, where they kis a number of standard pipe sizes with r

are plugged or where the pipe line isgard to diameter.

higher_ than 0.4 of the'draught, s_haII be When calculating the mass ige on

deternined as agreed with the Register. o o ter surfaces of a pipe line, the area

ing s /[1)1>52In t%aeSZr?g;Izugg:)r/e\é%?nec:isr:gato of the upper and the side surfaces shall be
' determined taking the curvature of the

the maximum righting arm may be-r . . L :
. : pipe surface in the pile into consider
duced to 25 the maximum levet ., in tion

m, and the weather criteriog values The rate of icing shall be taken as
shall be not lesthan the greatest values per 2.4

determined by the following formulae:
Table3.11.7Rate of icing
| 2 0.25+0.00460*- g, ) or

Pipe
diameter,|{0.05/0.1| 0.2|0.3{0.4|0.5| 0.6

| o 2 0.25+0.0](30L‘- qm); (3.11.51) Inm

Ice mass

PETONE | 7 12.1(26.7/125|376/899) 1831
K2 1+0.1(30"- g,,), or Pipe.
in kg
K21+ O'OdGOA' qV) (3.11.52) Note. For pipes of intermediate diamete

3.11.6 When the effect of icing is the mass of ice is determined by interpolation.
computed, the upper surface tbe deck 3.11.8Supply vessels which may be
cargo shall be considered as the deckengaged in towmg operations as well
and its lateral area projection above theshall comply with 3.7.
bulwark- as a part of the design windage ~ Besides, arrangements for quiak r

area. leasing of the tow line shall be provided
The icing allowance shall besa ©On board.
sumed as per 2.4. 3.11.9Supply vessels which may be

3.11.7For supply vessels operating €ngaged in operation of lifting thena
chors of mobile offshore drilling unites
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as well shll comply with the requa- WhereQacis acalculated value of acceleration (in

ments of 4.1. fractions ofg) determined by the formula
3.11.10Requirements of the present a,. 30,0105 hy qu '

Chapter shall apply to other types ofve s c’B 7"

sels fit for carrying pipes as deck cargo. where (. is acalculated amplitude of roll

3.11.11A minimum freeboard at the
stern of at least 0.005shall be mai-
tained in all operatin conditions.

determined as per 2.1.5, in deg.;
ho is aninitial metacentric height regaless
of the correction for the liquid cargo free surfaces;

3.12 SHIPS OFCOMBINED (RIVER - C is aninertia coefficient determined as per
SEA) NAVIGATION 2.15.1;

kq is acoefficient considering the peculiar

3.12.1Stability of ships of rivesea
navigation (restricted areas of navigationties of roll for ships of rivesea navigation taken
R2-RS, R2-RS(4,5) and R3-RS as per fromTale3.12.3.
2.2.5, Part 1 ACIl ass310ilA geftdinOcBses), upsnvall |
the requirements of Sections 1 ahdas grounded presentation by the shipowner,
well as additional requirements of Se the Register may allow the operation of a
tion 3 (depending upon the purpose of theship with the criteriors *< 1.
ship). In these cases, an additional wave

_ Moreover, the stability of dry cargo yqjgnt restriction shall be introducekhe
ships with restricted area of na"'gat'onpermissible wee height with 3 per cent
R2-RSNshall be checked by accelerationopapility of exceeding level is estitra

eriterion in compliancg_ with 3.12.3. ed proceeding from the value of the erit
3.12.2 The stability of dry cargo rions *as per Table 3.12.4.
ships shall be checked for the loading  The gpecific loading conditions with

conditions given in 3.2, as WeII_ as for thes *< 1 shall be stated in the Information
case of holds partly filled with heavy on Stability.

cargoes (ore, scrap metal, etc.) at the
draught to the load line. vabl e Permiksible dave height
3.12.3The stability as concerns the with 3 per cent probability of exceeal-
accekration criterions * is considered ing level
satisfactory if in the loading condition s * 1.0-0.75] O 0.
under consideration the calculated &cce Permissible wave
eration (in fractions ofj) does not exceed height with 3 per cen . 4.0
the permissible value, i.e. the following probability of excee- ' '
condition is fulfilled: ing level

K*=03/a,.2 1, (3.12.3)

Table 3.12.3oefficient kg

B/d 02.| 30 35 4.0 4.5 5.0 55 60 | O 6
Kq 10 | 108 1211 ] 121 | 120 130 ] 145 | 156 | 1.61
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4. REQUIREMENTS FOR THE STABILITY OF FLOATING CRANES,
CRANE SHIPS, TRANSPORT PONTOONS, DOCKS AND BERTH
CONNECTED SHIPS

4.1 FLOATING CRANES AND organizational measures have been taken
CRANE SHIPS® to avod certain dangerous situations

load drop, etc.).
4.1.1 General ( ; . .
4111 The requirements of the 4.1.1.3The design centre of gravity

Chaptercover floating cranes and crane POSIton of the load on the_ hook 'S-a
ships for which the hook load mass- e sumed to be at the point of its suspension

ds 0.02.in t. und i f loa from the boom is to be considered. If
ceeds V.U, In 1, under one type o cargo handling operations are carried out
ing conditions at least as provided by

. ~2using acompound catenary suspension,
4'1'3.'1’ or at Igast one of the fOIIOngi.e. two hooks (bifilar suspension), three
condition is met:

hooks (trifilar suspension), etc., or the

‘y ‘>0.05h (4.1.1.11) crane structure has an astvaying a-

g vice, or the movement of suspended-ca
or go is limited with the considered range of
‘xg - xc‘ >0.02%H (4.1.1.22) the floating crane/ane ship inclination

angles, the stability shall be verified bea
The Register may demand compl ing in mind the actual shift of the cargo
ance with the requirements of this @ha mass centre at inclination.
ter even where the above conditions are  Boom radius is the distance between
not met. a vertical line drawn through the cargo
4.1.1.2 As far as unique (single suspension point with the floating fiou
time, episodic) cargo handling operationsdation in the upright position and
are concerned, particular requirementgrimmed on an even keel, and determined
for the stability of floating cranes and up to:
crane ships may be omitted or lowered, if axis of the slewing crane structure
a project of the operations is developedotation;
and it is demonstrated to the satisfaction  axis of rotation joint of the non
of the Register that special technical andlewing crane structure boom.
For nonslewing crane structures-i

6 Relevant paragraphs of the Chapter contairﬁptnded for boom opgratlon In thenbptq—'
precise instructions as for applicability of the dinal plane, the stability shall be verified
paragraphs to both floating cranes and cran&ith regard for the possibility of unsy
ships, or exclusively to floating cranes, or metrical loading on the hooks.
exclusively to crane ships respectivdly.the 4.1.2 Design conditions:

absence of such instiimns in the paragraph .1 working condition (cargo ha

heading and texts, the requirements will bed||ng operations and carriage of cargo in
equally applicable to floating cranes and

crane ships.
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the assigned area of navigation anichw .3 load drop, i.e. a quick release of
the boom not secured for sea); the crane structure boom from the load

.2 voyage (navigation and layp suspended from the hodk case of load
within assigned area of navigation-i drop, to be verified are the most anf
cluding both with cargo on deck and/or invourable loading conditionsith regard
hold and with the boom secured for sea); to stability, taking into consideration the

.3 nonworking condition (layup in  possibility of unsymmetrical cargo ste
port with machinery out of opdian un- age on deck and/or in the hold.
der the most unfourable loading cond 4.1.3.2During a voyage the stability
tions in respect of stability and with the shall be verified (taking up liquid ballast
boom positions when there is no load orwhere necessary) for the following tha
hook); ing condtions:

4 passage (nhavigation outside the with full load and full stores;
assigned area of navigation by special  with full load and 10 per cent of
permission of the Register after conve stores;
sion on he basis of the project approved without load and with full stores;

by the Register). without loadand with 10 per cent of
4.1.3 Loading conditions stores.
4.1.3.1 Under working condition Where a deck cargo of hollow stru

stability shall be verified without regard tures or pipes is carried, the mass @-w

for icing and with liquid ballasting where ter therein shall & considered assuming
necessary for the following loadingrco the caves in the structures (taking- a
ditions: count of their possible icing) and the

.1 maximum ho& load with the pipes as per 3.11.4 and 3.11.7.

maximum jib radius for the load at the 4.1.3.3 Under nomworking cond-
specified slewing angle of the cranetion stability shall be verified for the
structure G with rmost unfavourable loading conditions e | i

of the floating crane/crane ship: with regard to &bility out of those me-
with full load and full stores; tioned in 4.1.3.1.2.
with full load and 10 per cent of 4.1.3.4 For floating cranes/crane
stores; ships engaged in winter traffic in winter
without load ad with full stores; seasonal zones established by the Load
without load and with 10 per cent of Line Rules for Se&oing Ships, stability
stores; during a voyage/passage and under-non

.2 no hook load, highest position of working conditon shall be verified with
the crane structure boom at the specifiedue regard for icing and for the most-u

slewing angle of the boojn favourable loading conditions as regards
with full load and full stores; stability out of those mentioned under
with full load and 10 per cent of 4.1.3.1.2 and 4.1.3.2. In this case the a
stores; lowance for icing shall be taken as per
withoutload and with full stores; 4.1.7.
without load and with 10 per cent of 4.1.4 Stability curves calculation

stores;
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As agreed with the Register the armsnot less than the double height of the
of stability curves can be calculatedkta beam; or
ing into account the hook load immersing total projected area of all beams, if
in water during the inclinations of the the beam spacing is equal to, or greater
floating crane/crane ship. than, the beam double height.

4.1.5 Calculation of windage area If the beams are not equal in height,

4.1.5.1 The designedvindage area parts of subsequent beams notréaygped
component; , in n?, is: by those lying in front of them shall be

.1 a projected area restricted by thefully taken into account;

outline of a structure, item of machinery, -4 for a number of ropes of the same

structures, deck machinery, arrang distanceO (refer to Fig.4.1.5.14), the
ments, etc.; projected area shall be determined by the

.2 a projected area restricted tye formula
structure outline with apertures between

_ N
girders deducted, in case of a lattice type A= /-\,:L i : (4.1.5.1.41)
structure; 1- K,

-3 projected area of fore beam whereynereg, is a projected area of a single rope:

the beam spacing is less than the for Nis a number of ropes;

beam height, in the case of the structur Sa is a factor to be taken from Table

of a boom, crane body frame, etcneo 4.1.5.1.4 on the basis ohea @d: relationship

. ' ' W . . (whered: is the rope diameter).

prising several beams of equal height 5

located one after another (refer to Wher e t heetweenthd repe U

Fig.4.1.5.1.3); or axis and the wind velocity vector is not
equal t o 90U (r2fer

A, = A;sin®a shall be taken. (4.1.5.12)

o
1=
o
-
£

—
4.1.5.2The design arms of wirdje
h areaz, z\, in m, shall be determined by
—_— . . . the formulae: _
.I. > j under the effect of constant wind
B ) _aknAz .

Fig. 4.1.5.1.3. 5T aknA, (4.1.5.21)
a<h: A=A, = A= Ai= Aji; '
hOO< 2h: A=A, + under the effect of squall
0.5(Aj + A+ Aji); 5 KAz
00 h2  Ai=A+ A +Aj+Aji. Z\i=%, (4.1.5.22)

nentdvi;
plus 50 per cent of the areas of sibs Z is an devation of the centre of gravity of

quent beams, if the beam spacing is equiarea componeni.i above waterline, in m;
to, or greater tharihe beam height, but is
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ki is an aerodynamic flow coefficient for 4.1.5.3For some windage arearoe

componenty; ponents, the aerodynamic flow cdeff

ni is a zone coefficient for componet. . _ . .
The values oby, 2, z, may be determined cientsk; are given in Table 4.1.5.3.

taking trim inb account.

Table 4.1.5.1.4actor s 4

O] 3 4 5 6 7 8 9 10 20 30 40 50

Sa | 0.444|0.492| 0.531] 0.564| 0.592| 0.616| 0.638| 0.657| 0.780| 0.844| 0.883| 0.909

a

e eo ¢

4

Fig.4.1.5.1.41

Fig.4.1.5.1.42
Table 4.1.5.Rerodynamic flow coefficientk:
Windage area components ki
Trusses and continuous beams 1.4

Above-water part of the hull, superstructures, deckhouses, rectangular cabins, | 1.2
weights of crae structure and other box structures with smooth outside surfaces
Isolated truss structures (crane, boom) made of:
beams 15
tubular components 1.3
Tubular structures (depending on the product of the calculated dynamic wind
ty headq, in Pa,and by the square of the tube diameterin m) at:

if qd? ¢ 10N; 12

if qdZ 2 15N 0.7
Cargo ropes at:

if dr ¢ 20 mm; 1.2

if dr>20mm 1.0
Deck machinery and small items on deck 1.4
Cargo (if no data aravailable for substantiated flow coefficient) 1.2

End of Table (4.1.5.3)

N otes: 1. The dynamic wind velocity heapliis related to the wind pressypéy the ratiop=kiq,
whereki is the aerodynamic flow coefficient.

2. For intermediatgalues otqd% thek; values shall be determined by linear interpolation.
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3. The values df; for structural elements not specified in the Table are subject to special conside
ation of the Register in each case.

4. The valugy correspondsat the design condition of the floating crane/crane ship under coasider
tion as per Table 4.1.8:6 or Table 4.1.10.2.

4154 The height (zone) tively, depending on the icing rate for
m = (Vhi/V,)? with regard to the increase area lyng up to 30 m above the wate
of wind velocity Vyi, in m/s, according to line.
the height of the uppédorder of the zone

above the waterline, in which theth Table 4.1.5.4Height (zone) coeff

component of the windage arde lies oM _
shall be determined by the formula Height Yy, in m/s
W 2 o , abovesealevel | »5 o | 350 | 515
Vi, 0 € ah, ¢ 0 m
N =& =d+25ina"0.(071+0071,)40° 1 5 3 Z
Chv= € ¢10+ u 10 1 1 1
(4.1.5.4) 20 1.182 [1.208 [1.242
whereVy is a design velocityin m/s (average wind 30 1.296 |1.339 |1.396
velocity during 10 min at a height of 10 m above 40 1.379 |1.435 |1.510
sea surface); o o 50 1.446 |1.513 [1.602
Vhi is a wind velocity, in m/syithin the zone 60 1502 |1.578 |1.680
at the he_ighhv above sea s_urfage; 70 1550 |1.633 |1.746
hvi is abovewa_ter he_lght,_ln m, of the upper 80 1592 |1.682 11.805
borde.r of the zone in which theh component of 90 1630 11.726 11.858
the windage ared.i, in m (wherehyi O10m, the : : :
coefficientns = 1.00) 100 1.664 [1.766 [1.905
110 1.695 |1.802 |1.949
For particular wind velocities car- 120 1.723 ]1.836 |1.990
sponding to different service regimes of 130 1.750 [1.867 |2.027
floating sea structures, the values of the 140 1.775 ]1.896 |2.062
ni coefficient can be found in Table 150 1.798 11.924 |2.095
4.1.5.4. 160 1.820 |1.949 |2.126
4.1.5.5For each design condition of 170 1.840 |1.973 12.155
the floating crane/crane ship (working 128 1'3?3 ;'ggg g;gg
condition, noAworking condition, vg- 500 1.896 2'039 2'235
age, pasge), it is recommended that the 510 1913 12.059 12.259
windage area of neoontinuous surfaces 220 1.929 |2.078 |2.282
(rails, spars, rigging and various mikce 230 1945 |2.097 12.304
laneous surfaces) shall be taken inte a 240 1.960 |2.114 |2.326
count by increasing the maximum total 250 1.974 |2.131 |2.346
windage area of continuous surfaces by ©  The values of nogontinuous Su

per cent with regard tooefficientski and  tace windage areas and of statioments

n;, and by increasing the static moment 0 of these areas shall be calculated fon-mi

this area by 5 per cent. o imal draught and, where necessary, be
Under icing conditions this increase recaculated for particular loading cand

shall be taken 4 per cent and 10 per celtjons and relevant condition of the ftoa
or by 3 per cent and 7.5 per cent, respe ing crane/crane ship.
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4.1.5.6The design windage area of 4.1.6.2, 4.1.6.3, 4.6.4..
the cargo on hook is determihdy its Model tests to obtain roll amplitudes
actual outline with due regard for itsrae shall be carried out and their results shall
odynamic coefficient and maximumthf be processed as per the procedungs a
ing height, i.e. as stipulated in 4.1.5.1proved by the Register.
considering the provisions of 4.1.5.3 and Where the hook load mass exceeds
4.1.5.4. O.1p for particul ar
The centre of the wind pressure tothe Register may require the Ir@mpli-
the cargo on the hook shall be assunted aude to be determined with regard for the
the point of the load suspension to theeffect of cargo swinging.
boom. Wave height with 3 per cent prab
With no actual data available, the bility of exceeding levehsy, in m, shall
design windage area of cargo on the hooke taken as follows:
is taken from Table 4.1.5.6. from Table 4.1.8.2 in working
condition on the basis of wave intensity
at which cago-handling operations are

Table 4.1.5.8Nindage area of ca-

go KA permitted;
cargo |y a e | GRG0 | Ay from Table 4.1.10.2 during the yo
mai%, n i 12 ma3sg(,)|nt a1 age or passage of a floating crane-pr
0 18 350 88 c_eedlng from the area of navigatios-a
30 22 400 96 signed. . .
20 56 500 108 The roll amplitude of a crane ship
50 29 600 120 during a voyage or a passage shall be
60 33 700 130 determined as per 4.1.6.4.
30 38 800 140 Calculated roll amplitude valuegd
100 44 900 150 termined in compliance with 4.1.6 shall
120 48 1000 159 be rounded to the length part of a degree
140 53 1500 200 in working condition and to wholeed
160 57 2000 235 grees during voyages or passage.
180 61 2500 265 4.1.6.2The roll amplitude of a flaa
200 64 3000 295 ing crane in a working conditiorduring
225 69 3500 322 the voyage or passage of a floating
250 /3 4000 348 crane/crane ship.
275 ” 5000 380 4.1.6.2.1The roll amplituded;,, in

Note. For intermediate values of car  deg., of a floating crane in its calculated
mass, the values &Ai shall be determined t conditions as mentioned under 4.1.2.1

linear interpolation. 4.1.2.2 and 4.1.2.4 (i.e. in working cond
4.1.6 Calculation of roll amplitude  tion, during voyage and passagand of
4.1.6.1General a crane ship in working condition shall,

The roll amplitude shall be obtained under all loading conditions under reo
from model tests or determined as pessideration, be determined by the formula

7 The roll amplitude is obtained from model tests with
1.1 per cent probability of exceeding level.
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(4.1.6.2.1) by the formula

552
0r = 0oX4 X5
considering the instructions given in
4.1.6.2.2t04.1.6.2.9, and 4.1.6.3.
4.1.6.2.2The fundionq,,, in deg.,
shall be determined by the formula

d,=(Y ¥ dz (4.1.6.2.2

K =[G- 0.505P- 2.4)];2 (4.1.6.2.31)
The parameterG shall be dete

mined by the formula

z,-d

JCBd

The parameter shall be taken from
Table 4.1.6.2.4 proceeding from the

values of expressida,, - d)//CzBd .

G= (4.1.6.2.32)

The functionq,,and calculated roll
amplitude shall be assumed equal to zero
where the parameter

W=h,,/./CgBd ¢ 0.1

4.1.6.2.3The \alues of the function
Y shall be taken from Table 4.1.6.23

basing on the parametafsandK.
TheK parameter shall be determined

Table 4.1.6.2.3 Parametert

(- d)
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.2
JCgBd
i 1.89 1.99 2.07 2.15 2.23 2.30 2.37 2.44 2.56
(Zm-d) 1.4 1.6 1.8 2.0 2.5 3.0 35 4.0 4.5
C.Bd . . . . . : . : .
t 267 | 277 | 287 | 296 | 3.17 | 3.36 | 352 | 3.67 | 3.82
N ote: znis a metacentric height, in m
Table 4.1.6.2.2 Function Y, in deg.
Parameteg
ParameteV 4 55 0.04 0.08 0.10 0.12 0.14
0.1 0.24 0.10 0.05 0.04 0.04 0.04
0.2 2.83 1.58 0.40 0.27 0.23 0.23
0.6 21.6 229 13.85 7.71 3.41 1.14
1.0 28.15 37.53 38.73 26.07 12.74 5.93
1.4 30.18 42.31 53.37 45.02 28.05 13.61

4.1.6.2.4The functiond g, in deg.,
shall be determined by the formula

la

wheremis a factor to be determined by the farm

X =10(F +0.81% - 0.199), (4.1.6.2.42)

where the parametér shall be determined by the
formula

da={gAX A)X A K 4 X

(4.1.6.2.41)
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Jh The factorsdi, ¢2, ¢3, ¢4 shall be
F:r‘?"\/CBde (4.1.6.2.43) taken from Table 4.1.6.2.4 proceeding
wheren is a factor depending on the slewing angle

from the parametend/ andK.
4.1.6.2.5The function Z shall be
of the crane structuré refer to 4.1.3.1) anded .
termined by the formula taken from Table 4.1.6.2.5 basing on the
0414

parameters,t andW.
n : - . !
\[1+0.564in’/

4.1.6.2.6The functionw, shall be taken
as well as per 4.1.6.28

(4.1.6.2.44)

from Table 4.1.6.2.6 basing on the ratio

qu/(qv - qO)- where ¢, - q, is the angle
range of positive static stability.

vable4.1.62.4 Factors ¢1, 2, ¢3, ¢4
Parameteg
ParameteW | ¢ 560 0.04 0.08 0.10 0.12 0.14
¢:| 061 0.18 0.08 0.08 0.09 0.10
01 02| 055 0.07 0.12 0.07 70.02 0.08
' ¢3| 71.00 | 70.33 0.51 0.15 10.47 0.09
0| 230 | 70.53 0.65 0.15 10.65 0.12
0| 221 4.14 1.23 0.61 0.58 0.57
0.2 0| 282 | 7483 3.62 0.94 10.14 1.02
' 03| 288 131.9 8.57 2.06 i3.57 3.74
0s| 466 | 131.44 7.76 2.19 14.84 5.60
0:| 11751 | 70.48 2215 | 12028 | 16.27 4.90
0.6 02| 1425 | 737.97 | 718.40 6.86 116.30 | 19.34
' 03| 12301 | 6809 | i16.97 | 7258 | i204.08 | 52.58
04| 783.49 | 11234 | 11324 | 168.08 | i264.5 | 43.24
0:| 13634 | 14233 | 1084 51.49 27.78 19.65
10 02| 3854 | 4508 | 122045 | 6111 | 1401 | 15277
' ¢s| 11050 | 108.83 | i58.65 | 1329.54 | 198.88 | 1238.50
04| 123.15 | 7220.03 | 348.71 | 1390.73 | 371.65 | 1200.83
01| 714061 | 60.76 | i55.09 | 14.98 39.93 | 2955
14 ¢2| 50.44 | 103.44 | 118531 | 1184.15 | 1132.82 | 166.33
' ¢s| 117.86 | 67.17 | 170.10 | 19.26 | i224.91 | 32.57
04| 194.79 | 1230.32 | 25047 | 247.05 | i37.89 | 356.57

4.1.6.2.7 The factor ms shall be

The factor K, ( shall be taken from

area coefficient, an@w.is the waterline
line area coefficient. m g:} A /(zg +d)2 + B2
2 C,LBd
(4.1.6.2.82)

4.1.6.2.8 Where the floating
crane/crane ship has bilge keels, the roll

where A« is a total (on both sides) area of bilge
keels, in md;

amplitudegj, in deg., shall be date
mined by the formula

L is the hull length of floating crane/crane
ship, in m.

di =K, ¢

(4.1.6.2.81)
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In the case of floating cranes and the bilge keels shall be ignored.
crane ships havingce category mark
w f) jadd more in their class notation,

Table 4.1.6.2.%unction Z

Parameter| Parameter Parameteg

i W 0.00 0.04 0.08 0.10 0.12 0.14
0.1 2.17 1.59 1.56 1.95 2.71 4.51
0.2 2.23 1.55 1.35 1.58 2.11 4.38

2.1 0.6 3.44 1.59 1.10 1.08 1.06 3.52
1.0 4.34 1.73 1.28 1.33 1.28 2.56
1.4 2.30 1.65 1.25 1.28 1.51 2.05
0.1 1.22 1.21 1.47 1.89 2.36 3.15
0.2 1.27 1.20 1.28 1.55 1.96 2.81

2.5 0.6 1.32 1.23 1.03 0.97 1.00 1.77
1.0 1.26 1.27 1.19 1.05 0.72 1.09
1.4 1.26 1.24 1.16 1.02 0.68 0.51

2.9 0.111.4 1 1 1 1 1 1
0.1 0.77 0.85 0.87 0.81 0.68 0.58
0.2 0.89 0.88 0.91 0.92 0.84 0.62

3.3 0.6 0.84 0.88 0.93 1.03 1.06 0.81
1.0 0.84 0.81 0.83 0.91 0.94 0.99
1.4 0.87 0.84 0.87 0.92 0.91 1.02
0.1 0.61 0.77 0.84 0.75 0.49 0.37
0.2 0.64 0.82 0.94 0.97 0.87 0.49

3.7 0.6 0.70 0.82 0.98 1.21 1.41 1.04
1.0 0.72 0.69 0.78 1.00 1.13 1.44
1.4 0.77 0.77 0.84 1.00 1.00 1.46

4.1.6.2.9In well-grounded cases, particular area of navigation withtthe
the peculiarities of floating crane/crane spedfied wave height with 3 per cent
ship mass distribution and treo®f the  probablity of exceeding levelhsy, the
area of navigation may be considered onroll ampit u d;ein dég., determined by
agreement with the Register whee-d the Fomula (4.1.6.2.1) can be spded

termining the roll amplitude: via the formla
.1 where the inertia coefficieriis
known in the formula of the roIIm[]Jier O =0roXaXsKe, (4.16.2.92)
odT = ZCB/\/F, the value of the factor wheres 4, in m@2, shall be determined by the
n in formula (4.1.6.2.8) can be g-  °ormula
placed by a value determined as Ko =027uihy,;  (4.1.6.2.9.2)
n :]/(4.60); (4.1.6.249) while in Tables 4.1.6.2-3, 4.1.6.2.4 and

4.1.6.2.5 instead of
.2 where the frequency of the ma

imum wave spectradensity¥m,, in 2, W =h,,/./C,Bd
is known, which is characteristic of a
shall be used the uze
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(1 K)o / /CoBd )= (17 K W

Table4.1.62& actsor m
G0 "
Qv - do

0 1.000
0.2 0.878
0.4 0.775
0.6 0.668
0.8 0.615
1.0 0.552
1.2 0.449
1.4 0.453
1.6 0.413
1.8 0.379
2.0 0.349
2.2 0.323
2.4 0.300
2.6 0.279
2.8 0.261
3.0 0.245

Table4.16.2Factsor m
CeL "
Cwi
0.60 0.326
0.65 0.424
0.70 0.553
0.75 0.646
0.80 0.756
0.85 0.854
0.90 0.932
0.95 0.983
1.00 1.000
1.05 0.983
1.10 0.932
1.15 0.854
1.20 0.756
1.25 0.646
1.30 0.553
1.35 0.424

55¢E
Table 4.1.6.2.8Factor s ¢

lSa [ Se ¢

0 1.000
0.025 0.882
0.050 0.779
0.075 0.689
0.100 0.607
0.125 0.535
O 0.135 0.500

4.1.6.3Corrections to the roll amipl
tude of a floating crane during the wo
age/passage.

Where the roll amplitude, or gj of
a floating crane during the vye
age/passage, obtained as per 4.1.6.2 or
4.1.6.2.8, respectively exceeds the angle of
deck immersiong, or the immersion r&
gle of a bilge middle on a midship frame
g, at which the middle of bilge at adhi
ships frame comes out of water the design
roll amplitude gji, in deg., shall be dete

mined by the following formla:

atqq <q, ¢q,
gii = (g +59,)/6; (4.1.6.31)
at qb < qr ¢ qd
gii = (a, +59,)/6; (4.1.6.32)

atd, >qy, " d, >qq
gi=(q, +q,+49,)/6. (4.1.6.33)

4.1.6.4Roll amplitude of a crane ship
during voyage/passage.

The roll amplitude of a crane ship
during voyage/passage under anydliog
conditionsconsidered shall beetermined
as per 2.1.3.

The roll amplitude of a crane ship
equipped with antiolling devices shall be
determined without regard for their oper
tion.
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4.1.7 Allowance for icing x _ _1A
For areas lying up to 30 m above q, ¢FO;\15(L7V %)- 1 "
the waterline, allowancéor icing shall [5
be made on the bes of the provisions
of 2.4.1 t02.4.6, 2.4.8For area lying (4.1.8.1.32)

higher than 10 m above the waterline, The above acceptable heel angles
the stadard of icing shall be taken at static q,+qs and dynamicq, shall not

galf the value stated under 2.4.3 andy,ceeq relevant angles at which reliable
4.4. operation of the @ne structure isnsured.

The windage area and the height OfThese angles shall be in confity with

the cel_ntre zf ﬁ|h§ wollndage_ arga at::o|\|le éhe delivery specifications of the crane
waterline shall be determined as follows gy ot re  and/or with its maintenance

as per 4.1.3.2 under loading cond .\l

tions with the smallest draught out of £ figating cranes/crane ships, which
those verified; der loadi snd crane structure operates reliably at large
as per 4.1.3.3 under loading cend 55j65 of heel, thacceptable angle of heel

tions chosen_for stability verification. is subject to special osideration by the
When pipes pother deck cargoes Register in each case:

are carried, their icing shall be CO@Si. .2 the vertical distance between the

ereq as per 3.11.6 and 3.11.7 adopting,,var edges of openings by which the

the icing standar.d_ stated above. . flooding angle is determined in opéon
4.1.8 Stability of a floating  jn4 the waterline corresponding to the

crane/crane ship in working condition giatic hepand trim is not less than 06
4.1.8.1Stability shall be considered . 4 025 \whichever is greater;

adequate povided that .3 the areaAn, in m@ad, of the righ

-1 the heel|r?g angledy, , in deg ing lever curve between the anglgs and
due to the combinedfect of the initial L . . .
g, is in compliance with the following

heeling moment (from hook load, Iba S
ance weight, antheel ballast, etc.),, conditions:

in deg., due to windqg (refer to , €0.115 o_oo7iqv- 20‘\),
41.8.4) and rollg, , in deg., does not :,0_100 :

exceed the angle of deck edge inmme (4.1.8.1.3)
sion or the middle of the bilge eme 4if 2 10* and 2 90
gence in way migection, whichever is A O - G anda, - Go :

less. .5 if maximum righting arml,. of a
~In any case, the following cord floating crane/crane ship equipped with an
tions shall be observed: automatic antheel system is not less than
. 0.25 m where this system fails to operate;
A
g, +q ¢FO-2(C7V - %)+2 ’ .6 if capsizing moment (refer to
oS }1@ 4.1.8.7) determined with regard to the

combined effect of load drop and roll is at

@181 east twice the heeling moment due to

and
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wind pressure. The value gDl shall ture, the cargdifting capacity may be in-

be twice as great as the heeling momerifed by a value at which the recerinents

at least. In the case of floating Of the present Stion aremet.

cranes/crane ships equipped with an  4.1.8.4.The heeling angle of a floa

antiheel system, the system shall belnd crane/crane shimdue to the cmbined

considered nomorking after load drop, effect of initial heeling rement, wind and

and the antheel ballast shall be consi ol gy, shall be determined by Formulae

ered to emain in the same position in (4.1.8.4.32) or (4.1.8.4.2), proceeding

which it was at the moment of load from the critical value oftte paramete@e;,

drop; to be determined by therfoula below with
.7 the lower edges of openingsreco & =1.0

sidered to be open during the operation

of the floating crane/crane ship are G, =1/ f )Z[[((z; 0,34z)1 C ch

above the waterline by the value laf

(being not less than 0.6 m or 0.025 - 0,341, -f,],

whichever is gret@r) under conditions (4.1.8.4)

of dynamic heelqg;, in deg., due to the wherefy, f2, f2 are the factors to be taken from
combined effect of load drop, wind and Tables 4.1.8.41, 4.1.8.42.

roll. _ . 4.1.8.4.1if the parameter
The heighthy shall be determined

by the formula G¢ O,QGU ) (4.1.8.4.11)
h, =(z; - d)cosqys - Y sinqys, it is inherent in pontoon cranes; then

(4.1.81.7) q4,=0,%t0s*q, ,indeg., (4.1.8.4.12)

where yi , z arethe ordinate and the appl  whereq|), 5 shall be determined by the fouime:
cate, in m, respectively, of the lower edge of the

opening in question; =
dis a draught after load dro, m. @ 57'3yg /h’ (4.18.4.13)
4.1.8.2 If a floating crane/crane s =57.3M, /gDh; (4.1.8.4.14)

ship shall be engaged in handling a
submerged cargo having a mass greater
than 0.D, in t, under particular loading ' (4.1.8.51), and the angley, shall be
conditions, the Register may requiredetermined as per 4.1.6.2.

calculations to be made to demonstrate

that the safety of the floating 4.1.8.4.2f the parameter

M, shall be determineldy the fornu-

crane/crane ship against capsizing is G? 1.1G,, (4.1.8.4:2)
ensured for the case of submerged l0ag s inherent in crane ships, which lines
drop. are similar to those of conventidrehips;

4183 Where a floating
crane/craa ship does not comply with
the above egquirements when it has a Ga2
hook load of a mass equal to the full
carggelifting capacity of the crane sty

=q, +qi +q,.in deg., (4.1.8.4-2)

where q's shall be determined by the formula
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gi =100M/gDh; (4.1.8.4:3) Jo.0s,0i,09, shall be assumed to cwide.
M; shall be determined by the For a floating crane/crane ship, which
formula (4.1.8.82) shall not operate at rough sea, the angle

The directions of he angles Shall be taken equal to zero.

Table 4.1.8.4 Factor f1

o, in deg.

Parametet 0 > 2 6 8 10
2.0 0.43 0.44 0.42 0.36 0.27 0.18
2.2 0.64 0.67 0.62 0.47 0.33 0.22
2.4 0.88 0.96 0.92 0.58 0.39 0.26
2.6 1.18 1.28 1.02 0.69 0.46 0.31
2.8 1.53 1.68 1.22 0.80 0.52 0.35
3.0 1.95 2.06 1.43 0.91 0.58 0.39
3.2 2.43 2.48 1.64 1.02 0.64 0.43
3.4 2.99 2.89 1.87 1.13 0.71 0.48
3.6 3.62 3.30 2.09 1.24 0.77 0.52
3.8 4.32 3.71 2.33 1.35 0.83 0.56

Note. The intermediate values of tfweshall be determined by linear interpolation.

Table 4.1.8.£L Factorsf, and fs

> Factors > Factors

P fz f3 P f2 f3
4.0 0.600 0.027 9.0 0.750 0.214
4.5 0.625 0.051 9.5 0.759 0.229
5.0 0.646 0.073 10.0 0.767 0.243
5.5 0.663 0.095 10.5 0.774 0.256
6.0 0.682 0.115 11.0 0.781 0.269
6.5 0.693 0.133 11.5 0.787 0.282
7.0 0.708 0.152 12.0 0.792 0.295
7.5 0.720 0.167 13.0 0.803 0.320
8.0 0.731 0.185 14.0 0.813 0.344
8.5 0.741 0.198

Note. The intermediate values of tfieandfs shall be determined by linear interpolation.

4_1'1'8? The heeling mqmenwv, .2 Formula (4.1.8.52) where the
Mj, in kN@n, shall be determined by value of the paramet@ is in compliance
.1 Formula (4.1.8.51) where the with the condition (4.1.8.4-2)

value of the paramet& is in compliance . } _

with the condition (4.1.8.4:1) M -Q(ZJ - fz(zg i d)' fs CBBd)a KA
(4.1.8.52)

M, :0-6Q(Zv + fmCBBd)é ki A s .3 either of Formulae (4.1.8.5) or

(4.1.8.51) (4.1.8.52) which yields the greater Hee
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ing angle, provided the following cord Qi, =Qo *+ 0, (4.1.8.7
tion is met:

4.1.8.8The effect of anchoring and
09G, <G<11G,. (4.1.8.53) mooring upon the stability of a floating
crane/crane ship in working condition

4.1.8.6The values offte rated wind may be considered using the procedure

velocity heady and the wave height with approved by the Register.

3 per cent probability of exceeding level 4.1.8.9When the cranetsicture is

hay shall be taken from Tables 4.1.86 (,teq by the hook load with the mass

an_d .4'1'8'&. as per the weatherer exceeding the design one, the stability of

strictions assigned. the floating crane/crane ship shall be-ve
Table4.1.8.61 Design wind velo¢  ified with regard to the actual mass of the

ty headqin squall test load. It shall be demonstrated to the
Wind redriction assigned, in numbq ¢, kPa _satlsfactlon of the Reglster the ]‘Ioat—
1 0.02 ing crane/crane ship safety againsp-ca
2 003 sizing is ensured by the development of
3 0.05 special procedure at least, including
4 0.09 weather restrictions.
5 0.15 4.1.9 Stability of a floating
6 0.23 crane/crane ship during voyage
7 0.35 4.1.9.1Stability shall be considered
8 0.50 sufficiert (considering 4.1.3.4) if:

_ ' .1 the range of righting lever curve
Table4.1.8.62 Wave helght with 3 between the angleqo and qa, i s 40 U
per cent probability of exceeding leel ;-
hao .2 the area of righting lever curve is
between the angleg, and g, beingob-

Wind restriction assigned, in numb s, in tained from the formula
; 8-52 g,2158'+05(q, - 40Y),  (4.1.9.1.2)
3 1.25 is not less than 0.18@ad:
4 2.00 .3 the capsizing moment determined
2 2'88 with regard to roll and flooding angle is

not less than the heeling moment, i.e.
4.1.8.7 Recommendations concer M. 2 M, .

ing the capsizing moment and dynamic  pecommendations  concerninghe

heeling angle determination forafloatlngcapsizing moment determination pesc

crane/crane ship in working condition dure during vovage are qiven in 1.20A
with load drop are given in 1.1, Appendix pendix 2. g voyag g 2

2. .
The heeling angle before load drop 4'1'9'2 Th.? heeling momen.tsi\/lv
shdl be taken equal to and M, in kN, shall be determined by
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.1 where the value of paramet@ris  Register in each case.

in conformity with comlition (4.1.8.4.1 4.1.10.2 Stability shall be checked
1) at its critical value determined by with due regard for 4.1.3.4 under loading
Formula (4.1.8.4) ifa = 0.5 under the conditions provided by 4.1.3.2 and taking

formula into account the preparation arrang

. ments specified in the passage plam (i

M, :O-GQ(ZV +O'5fl\/CBBd) a kN A, cluding possible partial or completeséi
mantling of the crane structure), and is

(4.1.9.2.1) considered to be adequate, if the-r

[ ts of 4.1.9 f diti f
.1 Formula (4.1.8.52) where the quirements o Or conditions orspa

value of parameteG is in conformity sage areas are met.
i e ) o The design wind velocity heagand
with condition (4.1.8.4.1) at its critical g y heap

. .. wave height with 3 per cent probability
Zal_ug ggtermlned by Formula (4.1.8.4) if ¢ oy ceeding levehsy, shall be taken as
.3 either of Formulae (4.1.9.2.1) or per Table 4.1.10.2.
(4.1.8.52) which vyields the greater Hee Table 4.1.10.2Wind velocity headq
ing angle, provided condition (4.1.8% and wave height with 3 per cent prob-
is met witha = 0.5. bility of exceeding levehsy,
4.1.9.3Factorf; shall be taken from  Area of navigation
Table 4.1.8.41 proceeding fsm the v& through which voyagin?('PE haoe, In M
ue of the parametgrand considering the _ or passage imade
angleg,. The values of factork andfs Unrestricted | 1.40 11.0

shall be taken from Table 4.1.84 ReStr!CteORl 1.00 6.0
- RestrictedR2 0.80 6.0
4.1.9.4 For a floating crane, the At the Regster
wind velocity head) and the wave height RestrictedR3 0.60

. - . discretion in
with 3 per cent probability of @eeding each case
level hsy shall be taken from Table N )
4.1.10.2. If the floating crane is to ape 4.1.11 Stability of a floating

and hsy, may be specially taken for that dition o .
region as agreed with the Register. 4-1.11.1Stability isconsidered ae
4.1.9.5For a crane ship, the wind quate, if the capsizing moment is at least

velocity head shall be taken as per Tablel-> imes greater than the heeling-m

4.1.10.2. ment under loading condition as per
4.1.10 Stability of a floating 41-3-3 and in the absence of I+ol

crane/crane ship during passage ingq, =0" giving regard to 4.1.3.4.
4.1.10.1 Where a floating 4.1.11.2The capsizing and heeling

crane/crane ship shall undertake @&-pa moments shall be determined as per
sage through sea regions lying beyondi.1.9.2 forg = 1.4kPa.In case mentioned

the prescribed area of navigation, a plaunder 4.1.9.2.1, the capsizing moment
of sut passage shall be prepared whickshall be defined under 1.3 of Appendix 2,
is subject to special consideration by theand in case mentioned under 4.1.9.2.2, it
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shall be determined as per 1.2 of Appe curve up to the angle of hee|, is not
dix 2 forg, =0". less than 0.08 fad,;
.2 if the static angle of heel due to
4.2 PONTOONS wind heeling moment determined under

4.2.1 This Chapter applies to pe 4.2.5.2 does not exceed half the angle of
toons with the ratioB/D2 3 and the immersion of the deck;

block coefficient 0.9 and more. .3if the range of righting lever curve
4.2.2 Loading conditions is not less than:
4.2.2.1 Stability of a pontoon shall 20° i for the ships with the length
be checked for the following loading 100m and less;
conditions: 15° 7 for the ships with the length
L with full load; more than 15@n.
.2 without load:; For intermediate values of, the
.3 with full load and icing. range of stability is determined by linear
interpolation.

4.2.2.2When carrying timber cargo,
the stability shall be calculated congide
ing the possible addition in mass ahti

4.2.5.2The heeling moment shall be
calculated by the formula

ber cargo due to water absorption as u M, =0,001p,z, A, (4.2.5.2)
r3.3.7.

de :'132 2.3 When carrying pipes, the where P, is a wind pressure equal to 540 Pa;

stability shall be calculated considering Z,is anarm of windage area determined as

trapped water in the pipes as undeper2.1.4.1;

3.11.4. A, is awindage area determined as per

4.2.3 Calculation of crosscurves 1.4.6.
of stability 4.3 FLOATING DOCKS

When calculating the crossirves
of stability for a pontoon carrying timber 4.31 Stability of floating docks shall
cargo, the volume of timber cargo maybe checked for the following loading
be inclwded in the calculation with full conditions:
breadth and height and permeability of .1 floating dockin operating cone

0.25. tion;
4.2.4 Allowance for icing .2 floating dock during submersion
4.2.4.1Rates for icing shall be taken and immersion;

asper2.4 4.3.2 Calculation of liquid cargofe

4.2.4.2When carrying timber cargo, fect shall be made in compliance with
rates of icing shall be taken as underl.4.7.The correction factor for the effect

3.3.7. of free surfaces of liquid ballast shall be
4.2.4.3When carryig pipes, icing is calculated at tank filling levels car
determined as und&r11.7. sponding to the actual ones under loading

4.2.5 Stability of a pontoon condition in question.
4.2.5.1 Stability of a pontoon shall 4.3.3 Stability of a floating dock in
be considered sufficient: operating condition

.1 if the area under the righting 4.3.3.1Stablity shall be checked of
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fully emersed dock with a supported shipM, = 0.001p A,z (4.3.3.4)
under conditions of maximum liftingae
pacity and moment of sail of the doek
ship system without icing.

4.3.3.2Stability is considered to be
sufficient provided:

.1 angle of heeling witldynamically
applied heeling moment due to wind
pressure as per 4.3.3.5 or 4.3.3.6 does n Table 4.3.3.6L Wind pressure for
exceed the permissible heeling angle fozone of G10 m above the actual wate
dock cranes in nenperating condition or [ine tg, in Pa

4.3.3.5Wind pressure is assumed to
be 1700Pa.

4.3.3.6Wind pressure may be taken
from Table 4.3.3.4 depending upon the
prescribed geographical area of the floa
ing dock operation as per Fig3.3.6.

45 whichever is less; _ Geographical area of Pressurés, in
-2 angle of heeling with dynamically  f0ating deck service Pa
applied heeling moméndue to wind (refer toFig. 4.3.3.6)
pressure as per 4.3.4.4 does not exceed 1 460
the angle at which safe operation of 2 590
cranes is ensured; 3 730
.3 angle of trim with statically @ 4 910
plied trimming moment due to crane 5 1110

weight with maximum load for the most
unfavourable service case of their- a
rangement does not exceed the angle
which efficient operation of cranes ia-e
sured or the angle of pontoon deck-i
mersion, whichever is less.

4.3.3.3The dynamic angle of heel o
a floating dock, in deg., if it does nat-e
ceed the angle of immersion tife pm- 4.3.3.62.

toon deck, shall be determined by the N this case, the values pf, A andz
formula are determined for each zone sepyat

. the sum of theiproducts for all height
g=11740%p,Az/(Dh)  (43.3.3 zones comprising windage area of the
dock - ship system is included in Foum

To account for the increase of wind
Pressure with regard to the elevation of
some top zones of windage area in the
dock - ship system above the actuah-w
terline the wind pressure values frora-T
f ble 4.3.3.61 are multiplied by the ret
vant zone coefficients from Table

wherep, is a wind pressure, in Pa; lae (4.3_3_3) and (4_3_3_4)_

Z is adistance from the centre of the in Table 4.3.3.9 Height (zone) coé
age area to the plane of the waterline oftétian; ficient n;

(Pis adisplacement, in t Height above the waterline N

4.3.3.4An angle of heel of floating (zone boundary), in m
dock, if it exceeds the angle of imme Up to 10 1.0
sion of the pontoon deck, is determined 10-20 1.25
from statical or dynamical stability curve 20-30 1.4
when the dock is affected by the dyriam 30-40 1.55
cally applied heeling moment, kNG, gggg i'gg

determined by the formula
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60-70 1.94
80-90 2.02
90-100 2.1

4.3.3.7 With geographical service
area of the floating dock prescribed, the
wind pressure may be taken for thig-pa [*
ticular area.

4.3.3.8 With several geographical
service aras of the floating dock pr
scribed, maximum wind pressure for
these areas shall be taken.

4.3.3.9The angle of trim, in deg., of
the floating dock shall be determined by
the formula

y =573M, /([]-I) (4.3.3.9 30_60
4.3.4 Stability of a floating dock Feogpaic podlays:
during submersion or emersion 1E=52 [ 3 J—R77.
4.3.4.1 Stability of a floating dock Fig. 4.3.3.6.
shall be checked in the process ob-su 4.3.5The arm of windage areda|

mersion or emersion for the most anf pe determined as per 1.4.6/ agreed
vourable case, as regards stability, of thgith the Register, in each particular case
supported ship displacement, moment othe arm of windage areamay be a-

windage area of the dockship system gymed as the elevation of the windage
and dock ballasting with the cranes not ingreq centre of the dock ship system

operation, without icing. above the plane of the positioning system
4.3.4.2Stability considered to beda  tastening to th dock.
equate if the angle of heel with dynam 4.3.6These requirements shall apply

cally applied heeling moment due to windy, floating docks having sufficiently fel
pressure does not exceed the permissiblgyje positioning system.

heeling angle for dock cnas in non
operating conditi on 44BERTH-CONNEBYRED SHIRSy e r
less. 4.4.1 Stability of a bertkconnected
4.3.4.3 The angle of heel of the gnis s considered sufficient provided:
floating dock shall be determined as per .1 the metacentric hefg complies
4.333and4.3.34. . with the requirements of 2.3 with due
4.3.4.4Specific wind pressure issa regard for the distribution of passengers
sumed to be 400 Pa. among decks likely to occur in service;
.2 the angle of heel under applied
wind heeling moment as determined by
Formula (4.3.3.3) considering 4.3.3.5 to
43.3.8, does not exceed the maximum
permissible area.
4.4.2 Under dynamically applied
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wind heeling moment, the ship stability is

These angles are determined cdnsi

checked for the most unfavourabledea ering the immersion or emergence of the

ing conditions as regards stability.

ship when inclined to final angles of heel

4.4.3 As the maximum permissible and the actal position of deck edge,
heel, the angle issaumed at which the fenders and the middle of the bilgg&he
freeboard deck or fender edge immersemaximum permissible angle shall not

or the middle of the bilge comes out frome x c e e d

water, whichever is less.

INSTRUCTIONS ON DRAWING UP INFORMATION ON STABI

1 GENERAL

1.1 Each ship shall be provided with

the Information on Stabiljf in order to

assist the master and control authorities i

maintaining stability of the ship during
service as per the requirements of inéern
tional agreements, Maritime Adminiatr
tions and these Rules.

Formal compliance with the prov
sions contained inhe Information does
not relieve the Master from the respins
bility for the shi

1.2 These Instructions contain geid
lines for the form and contents of the |
formation.

The scope of Information may vary

subject to the type, purpose, stabilibr

serve and service area of a ship. It shal
be selected most carefully and agreed

with the Reqgister.

The form of the Information shall
comply with these Instructions.

1.3The Information shall contain the
following sections:

.1 Particulars of Ship;

.2 Guidance ¢ the Master;

SHereinafter
mati ono.

R

10U.

APPENDIX 1
LITY
.3 Technical Information;

.4 Reference Information.
The contents of the sections are-gi

r?n below.

1.4 The Information shall have an
identification number.

1.5 Each sheet (page) of the Info
mation shall be marked with the identif
cation number of the Information, the
number of the sheet (page) and the total
number of sheets (pages)he numbe
ing gf shse tsa(poage@ Ishtall be continuous,
Including plans and drawings.

Tables, plans and drawings are not
allowed to have identical nurers.

1.6 The front page shall contain:

.1 name of the documentinfor-
ﬁnation on Stability;

.2 identification number;

.3 name of ship;

4 IMO number;

1.7 The front page shall be succdee
ed by a table of contents.

1.8 For ships engaged on intemn
tional voyages, the Information and the
drawings and plans included shall be
translated into EnglishThe pages ao
taining the original text and thoserco
taining the translation shall alternalieis

r énfore r mEt dllovied to @rdw Up thié franslation as
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a separate voluen mensions of bilge keels, if any;

1.9 The Information shall list the .14 inclining test data, m which the
documents on the basis of which it wasinformation is based (ligkghip ds-
drawn up. placement and center of gravity coierd

1.10The Information shall contain a nates for lightship condition), place and
Record of Familiarization with the @e date of the inclining test with the refe
ument. ence to the Inclining Test Reporp-a
proved by the Register Branch Office or
2 PARTICULARS OF SHIP another bdy:
2.1 The Section shall contain thelfo If the data for the lighship cond
lowing information: tion have been assumed based on the
Ashp 6s name; results of the lightweight check taking
.2 type of ship (dry cargo ship, oil into consideration the results of the- i
tanker, etc.); clining test performed on a sister ship,
.3 purpose of ship (for what kind of the data on the ship lighteight check
cargo the ship is designed as per specifand on the inclimg test performed on a
cation); sister ship, including the name and serial
.4 name of builder and hull number; number of this ship shall be stated in the
.5 date on which the keel was laid, Information; the data shall contain refe
date of completion of constructiodate ence to the LightVeight Check Reports

of conversion; and hclining Test Reports approved by
b6shipds cl ass, c thea RexyistdriBarch Officeor ahatheri et y
and Registemumber; body;
Ishipbés fl ag; .15 a sketch showing the quantity
.8 port of registry; and location of solid ballast, if any, on

.9 principal dimensions (length, board;
breadth, depth; where the bulkhead deck .16 ship inertia coefficient in the
does not coincide with the upper deck,formula for determining the roll period

stated); : L .
12)’ service area and restrictions 'S ©f the roll period, if detenined, du-
' ing the inclining test;

posed (sea state, distance to port &f re
: - .17 other data deemed necessary b
uge, seasons, geographical service ArCqie developer of the Information (fon-)i/ Y

etc.); . . .
For dredgers and floating cranes; stance, carrying capacity of the shig-d
' __signed trim, stores endurance).

strictions for both operating and voyage
conditions shall be stated 3 GUIDANCE TO THE MA S-
.11 draughts to the summer load line TER
and summer timber load line, diagram of
the load line marks and the corresgiog
displacement and deadweight;
.12 speed;
.13 type of antirolling devices; @

3.1 General

3.1.1 The Chapter shaltontain the
following information:

.1 Statement of the purpose of the
document, i.e. to provide the necessary
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information to the master for ensuring the 3.2 Terms, symbols and units
shipbs trim anadingst abd2liThehagtar shallncgntaih thea
unloading, ballasting and other ogiisns  following information:

for which the sltp is intended, and to .1 a table of symbols showing the
provide guidance on and methods far- sa terms and symbols used in the Info
isfying the requirements of noative mation, relevant explanations lfere
documents; necessary) and the units of measurement.

2 list of normative documents The unit system shall be uniform
(IMO, IACS, Maritime Administratios, throughout the document and it shall be
Rules of Registerand other classifation the same as the unit system adopted for
societies) on the basis of whichet h- Information on Damage Trim and Sthbi
formation was drawn up; ity.

.3 list of stability criteria applicable The main symbols to be used in the
to the ship with sketches (where ngce Information are give in Table 3.2.1.1;
sary) and indication of criteria (criterion) .2 a sketch (refer to Fig. 3.2.1.2y-e
l'imiting the shiagd plaingg thebmiaih dymbpls. d a mage
bility criteria included, where these are 3.3 General explanations to the
applicable to the sp and limiting with  Information
regard to intact stability; 3.3.1The Chapter shall contairx-e

.4 general instructions to the masterplanations and guidance pertinent to all
to exercise good maritime practice,vha the sections of the Information as for use
ing regard to the season of the year, thef the fdlowing technical data:
navigational area and weather forecasts, .1 coordinate system. The coord
and to take the appropriate action as tmate system for determining maso-m
speedand course warranted by theepr ments, volumes, buoyancy, draughts,
vailing conditions; shall be uniform throughout the Info

.5 general instructions to the effect mation, and it shall be the same as the
that the stability criteria (except for the coordinate system adopted for the mfo
criteria relevant to the carriage of grainmation on Daage Trim and Stability
and noncohesive bulk cargoes) do notand the design documentation;

take possible cargo shifting into congide .2 rules for the signs of heel and
ation and to prevent such cargo shiftingtrim;
one shall be guided by approved dec .3 applicability of hydrostatic data
ments for securing and stowage of cargo;with regard to trim;
.6 explanations on the use of optio .4 applicability of stability limits as
al information given in the document at for trim;
the discretion of the shipowner. .5 permissible windage area of deck
It shall be stated that s infa-  cargo;
mation falls under the responsibility of .6 accurag of calculations andni
the shipowner. terpolation, and other guidance prodgee

ing from the contents of the Information.

S
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Table 3.2.1.Main symbols

N ts s| Symbol | Translation in English International sgnbol
Term

1 L Length L

2 B Breadth B

3 D Depth D

4 d Draught d

5 f Freeboard f

6 \V/ Displacement volume \Y4

7 & Displacement weight &

8 G Centre of gravity G

8.1 Xg abscissa Xg (XG)

8.2 Vg ordinate Yg (YG)

8.3 Zg applicate KG

9 o Centre of buoyancy o

9.1 Xty abscissa M J

9.2 Zn applicate s

10 Xt Abscissa of centre of flotation xi (XF)

11 Elevation of metacentre above base li

111 | Z, transverse KMT

11.2 | z, longitudinal KML

12 Metacentric height

121 | h transverse GM

122 | H longitudinal GML

13 I Righting lever Gz

14 Ik Crosscurve lever Ik (KL)
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z

Term symbols (refer to Table 3.2.1.1)

For ship engaged in domestic| x, X Xg h Zy Zm Zm
voyages *
For ship engaged inintean (mJ] [XF |XG |GM |KG | KMT | KML
tional voyages

*) Symbols given on the figure
Figure (3.2.1.2
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3.4 Operation of the ship .6.1draught limits and, in particular,
3.4.1The Chapter shall contain thest at e men't t hat shipb6s
following information: exceed the value corresponding to the

.1 data on the light shigs for her freeboa d accor ding to ¢t}
trim, stability and strength. If the light Line Certificate;
ship has a heel and a trim due torasy .6.2 statement that the height of the
metrical distribution of equipmenthi s hi pos centre of gr av
structions shall be given on stowing thethe maximum allowable value;
ballast, stores and cargo so as to elim .6.3 statement that the shear forces
nate the heel and reduce the trim. It shaland bending moments shall not exceed
be stated that elimination of heel bg-a the maximum allowablealues;
propriate stowage of solid bulk cargo is .6.4 minimum draught forward and
not permitted; aft with regard to seakeeping and bridge
.2 principles on the basis of which visibility;
instructions on consuming the stores .6.5 numerical values of deck cargo
were drawn up; distribution of 50 per dimensions with regard to bridge vidibi
cent and 10 per cent of stores; effect ofty;

storesconsumption on the vertical centre .6.6 maximum draught forward due
of gravity of the ship; specific instct  to minimum bow height requirement;
tions on consuming the stores with iind .6.7 maximum nass for container

cation of conditions proceeding from stacks;
which the consumption pattern shall be .6.8 permissible load for plating,
applied (stability, trim and damage stabi decks and hatch covers on which cargo is
ity requirements); stowed;
.3 the procedure for taking ballast .6.9 maximum mass per hold for
during voyage for the compensation ofbulk cargo;
increase of the vertical centre of gravity 6.10shi p6bs speed on t
due to stores consumption; instructions  .6.11 permissible quantities of fish
on weather conditions under whichlba on the deck of fishing vessels;
lasting is permitted; .6.12 deck areas of passenger ships
.4 the principal ballast patterns for to which the access of passengers & pr
the cariage of heavy deck cargo, like hibited;

containers, or light cargo in the hold, like .6.13 restrictions to the application
ro-ro vehicles, and explanations to theof antirolling devices;
patterns; .6.14 guidelines for the use of anti
.5 information regarding the effect rolling tanks;
of hoisted crane booms, filled swimming .6.15 other limitations proceeding
pool and other heavy top massesonthé r om s hi p 6 sonspuctiong o s e a
shipb¢,; stabili .7 list of openings which shall be

.6 operating limits as for loading, closed when at sea to prevent the @oo
unloading, ballasting and distribution of ing of spaces in hull, superstructures or
cargo shall be listed and explained, agleckhouses which shall be taken into
follows: consideration for stability calculation
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purposes. Where necessary, a diagram daion;

the opeings shall be attached; .16 recommendations to the master
.8 instructions for the case of sa which shall include recommendations for
age to bilge keels; choosing the direction and speed with

.9 general instructions as for tanksregard to the seaway as for the danger of
which shall be either emptieor pressed parametric resonance of rolling when
up, except for those tanks out of which orcarrying deck cargo and/or at low initial
into which liquid is taken. An instruction stability, for minimum draught forward,
to the effectthat the number of tanks manoeuvring directies (for instance,
with free surfaces shall be reduced to germissible speed with regard to heel on
minimum; the turn for ships carrying containers on

.10 general instructions to the effect deck), recommendations for icing reo
that the heeling of a ship adverselfy e trol, scale of forward and aft draughtrva
fects stability and, therefore, efforts shalliations as a result of taking cargo on
be made to maintain the ship in thp-u board the ship, directions for operagiof
right position; heavy derricks (if installed on board the

.11 instructions to the effect that the ship), etc.
cargo shall be secured in compliance = Recommendations to the master for
with the approved Cargo Securing Man maintaining sufficient stability, including
al or in accordance with the recomme information deemed useful by the deve
dations of the master for the safe methodsper.
of stowing and securing the carried cargo  They shall not be overburdened with
(for fishing vessels); well-known provisions of good manitie

.12 instructions to the effect that practice.
trimming is necessary in compliance with
the International Code of Safe Practice 3.5 Typical loading conditions
for Solid Bulk Cargoes (during transpo
tation of bulk cargoes); 3.5.1This Chapter shall contain the

.13 measures to ensure stability following information:
when, during a voyage or passage, the .1 plan of tanks, cargo spacesam
ships enter a region where the navigatingchinery space, spaces intended for crew
conditions are more severe than thosé@nd passengers; the numbers and names
specified when assigning the area of-na shall be the same as in the ship docume
igation to the ship (provided such tation;
measures are necessary); .2 tables showing distribution of

d4i nstructi ons f ostorepanaballast gmongdanks undps t§ s
stability when water is used for firexe ical loading conditions with indication of

tinguishing; mass and centre of gravity coordinates of
.15 restrictions and instructions the tanks as well as of relevant moments.
aimed at insuring an intact stability suff The numbers and names of the tanks

cient to satisfy the damage trim and-st shall be thesame as those to be found in
bility requirements of the Register whereplan referred to in 3.5.1.1. The tanks as
these are compulsory for the ship in sue for which corrections for free surfaces
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were made, taken into consideration forto passengers crowding to one sidermr a
typical loading conditions at 100 per gle of heel on the turn, etc.) and their-pe
cent, 50 per cent and 10 per cent filling,missible values;
shall be indicated irhe tables; .5.10angle of flooding through ope
.3 mass and centre of gravity pos ing considered to be opes per the present
tion, adopted for calculation purposes, ofPart of the Rules.
mass groups, such as passengers with 3.5.2 As typical loading conditions
their luggage and crew with theirgu are used to assess the cargo carryag c
gage, mass and centre of gravity positiorpabilities of the ship, a limited number of
of cargo items (vehicles, containers, etc.)conditions with 50 per cent stores shall
4 typical loading conditions inctl+  be included in the typical loading cand

ing the following: tions.
.4.1light-ship condition; 3.5.3As arule, the stability calcal
.4.2docking condition; tion for typical loading conditions shall

4.3 loading conditions required by be made for mean draught with initial
the Rules, loading conditions for allrea trim disregarded.
goes mentioned in the specification;rma 3.5.4 Typical loading conditions
ginal conditions of the ship operatios a shall be presented on special forms. In
per its purpose to be encountered incpra one and the same form, two or more
tice and conditions of commencement ofloading conditions mape entered which
ballasting during the voyage for therpu may differ in the quantity of stores and

pose of maintaining stability; ballast, characterizing the variations of
.5 a summary tale of typical loading loading during the voyage.

conditions. 3.5.5A form shall contain:
The summary table shall include: .1 description (name) of typical
.5.1name of the loadg condition; loading conditions;
.5.2displacement; .2 drawing showing the location of

5.3 trim parameters of the ship basic nass groups on the ship that shall
(forward and aft draught, draught atrpe be included in the displacement; a plan
pendiculars, mean draught, trim); and directions for the stowage of deck

.5.4 coordinates of the centre of cargo;
gravity; 3table for det er mir

.5.5 free surface correction value to weight, coordinates of its centre of grav
the initial metacentric height; ty and relevant mass moments wies r

.5.6 initial metacentric height with gard to coordinate ptees including the
regard to the free surface correction; weight moments and centre of gravity

.5.7height of the centre of gravity of positions of particular mass groups and
the ship as for the free surface effect; of the light ship, and where icing isrco

.5.8 permissible values of the height cerned, taking the ice weight into cahsi
of the shipds cent reratiom fcorrgetion Yor the free surface

5.9 standardized parametensdasa- effect of liquid stores and ballastahbe
bility criteria (weather criterionrighting  given in the table;
lever curve parametershgle of heel due .4 displacement;
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S5shipsd draught J19st at ement o fility tth e
perpendiculars, mean draught, draught éunder the particular loading condition;
centre of waterline area, draught at .20 information, where applicable,

draught marks; draught statements shalvith regard to operating limits, ballasting
refer to bottom of keel, which shall be during voyage, water soaking of deck
clearly indicated cargo, limitations to stowage factor of
.6 moment to change trim one unit; cargo, limitations to average container
.7 abscissa/longitudinal position of masses perdr; restrictions to the usage

centre of buoyancy; of heavy equipment and of swimming
.8 abscissa/longitudinal position of pools; and any other important aspects.
centre of gravity; 3.5.6 Notwithstanding the fact that
.9 abscissa/longitudinal position of for the carriage of grain a ship shall have
centre of waterline area,; a separate Information on Ship Stability
.10trim over perpendiculars; and Grain Loading drawn up a®r the
.11 total carection for the effect of Rules for the Carriage of Grain, typical
free surfaces of liquids; loading conditions shall contain grain

.12 vertical position of the tra loading conditions without regard to the
verse metacentre (for trimmed conditionshifting (where applicable).
if trim exceeds 0.5 36Hvaluatiemof stallity fotnbre s hi
length); typical loading conditions

A3 height of t he s h36[d @kere areapgravesl computer
gravity, its correction to free surfacé e and programs for the evaluation of stabi

fect and the corrected value; ity are available on board the ship,nge
.14 initial metacentric height adop eral data regarding the computer, the
ed with regard for free surface effect; programs and the programmer, and the

.15 permissible value of the height information on the approval of the gr
of the shipbs centgrans shéll bg giewv (by whong whero f
metacentric height determined on theand for what period they werapproved).
basis of the Rules, and the comipan 3.6.2 Notwithstanding a computer
with the corresponding value obtained; being available on board the ship, the

.16 stability criteria required for the imanual 0 met hod of C
ship in question by the Rules (sker evaluation of stability shall be explained
criterion for the particular condition, in detail.
standardized parameters of righting lever ~ The explanation shall contain &-d
curve, heel angles due to passengerscription of the calculations sequence.

crowding to me side, etc.); As a rules, the description shall include
.17table of righting arms; the followingsections.
.18 righting lever curve plotted with 3.6.2.1The first Section shall ¢o

regard for free surface effect, the ftbo tain:
ing angle indicated (the scales used inthe .1 calculation of displacement and
diagrams shall be the same for all loadingc o or di nates of the sh
conditions); ty;

.2 determination of mean draught
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and comparison with permissible dgit in the text of the Section.

as per load line; 3.6.2.3The third Section shall ¢r
.3 determination of correction for tain:
free surface effect of liquid stores; instructions for the calculation of the

.4 height of the centre of gravity co righting lever curves, formulae, refe
rected for free surface effect of liquid ences to the numbers of tables, curves,
stores; charts and diagrams.

.5 comparison of the value obtained The calculations shall be tabulated.
for the height of the centre of grayi The recommended tablerfn is giv-
with the permissible value and conditionen below (refer to Table 3.6.2.3).
of sufficient stability; A form plotting the righting lever

.6 actions and measures to be takerturve shall be provided (Fig. 3.6.2.3).
if the condition of sufficient stability is Where an approved computer and
not fulfilled. programs for the evaluation of stability

A note shall be made when deberi are available on board the ship, thixSe
ing the method of calculation adopted fortion is optional.
this Section thathe calculation shall be 3.6.2.4The fourth Section shall ce
presented in the form of a tableThe tain:
constants adopted (for instance, lightship  explanation in the t& and graphic
weight, crew, etc.) shall be specified andform for determining the weather criter
entered in the tableThe numbers of the on;
tables, diagrams, etc. from which data for instructions for the calculation, rfo
calculation are takeshall be indicated in mulae, references to the numbers &f t
the text.The recommended tablerin is  bles, curves, charts and diagrams used.
given below (refer to Table 3.6.2.1.6). This Section may be optional in the

If containers, vehicles, etc. arerca following cases:
ried, auxiliary table forms for determining the weather criterion is nat limit-
the weight and the coordinates of the-ce ing one;
tre of gravity of the cargo anexplarma- an approved computer and programs
tions with regard to the use of the tablesenabling the calculation of the weather
shall be given. criterion are available on board the ship.

Instructions concerning allowance 3.6.2.5The fifth Section shall ao
for icing shall be given. tain:

3.6.2.2 The second Section shall instructions for calculating the angle
contain: of heel due to the effect of wind and/or

.1 calculation of trim; angle of heel on the turn (if applicable).

.2 actions and measures to be taken  The formulae and norms adopted in
if the trim exceedpermissible values; the calculations shall be given.

.3 calculation of draughts at draught 3.6.2.6The sixth Section shall ce
marks. tain a calculated example and a detailed

Calculations sequence, adopted- fo explanation of the calculation and the
mulae, tables, curves, charts, diagrams cevaluation of stability for a netypical
references to their numbers shall be giveroading condition.
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3.6.2.7If the ship is equipped with measuring stability and heel by means of
an approved installation for performing a load tle weight of which is known,
in-service inclining tests, a guidance foretc.);
performing such inclining tests shall be .2 data to assess the precision of
given in accordance with the operationmeasurements during the-service n-
manual of the installation. clining test and to estimate the quality of
Guidance for det ¢hetestasawhgle;t he shi pods
stability in service shall enable the master .3 instructions and materials to rco
to determine the actual stability of thetrol initial metacentric height by measu
ship with adequate accuracy and withouting theroll period;
undue loss of time. .4 explanations for the masterrco
This Section shall contain: cerning the assea&smen
.1 instructions on the conditions and bility via the procedures mentioned
procedue for carrying out the iservice above.
inclining test using the facilities available 3.6.2.8 The document shall contain
on board the ship (automatic systems foforms on which independent calculations
measuring and control of trim and stabi can be made.
ity, equalizing tanks, calibrated tanks for

Table 3.6.2.1.6 Stability verifi cation and draught calculation

Moment of
Mass, Abscissa Momentf 4, | Applicate IMC}theL_rr]T: free surface
4] il

N ts{ Type of loading Xpinm linttm, ( 3) | Zginm (3) % of liquid

Mt s, in ttm
1 2 3 4 5 6 7 8
1 |Light ship [ [ L | [ L] -
2 Crew | | | L | | L
3
n |Displacement P M M, FEMt.s
1 |Abscissa of ship centre of gravitf, =SM, /D= (5)/(3) m
2 Centre of gravity elevation above moulded base line m

Z,=SM,/D=(7)/(3)
3 |Correction for free surtz effect of liquid storeSM, ./ D £8)/(3)

4 Corrected centre of gravity elevation above moulded base line m
Zgaq'tf__zg -( I\gfs/. )
5 Permitted centre of gravity elevation above moulded base line m

6 By the valud ras per diagram (tablef forward and aft draughts:
draught at forward perpendiculak,

draught at aft perpendiculat,

draught amidshipgle = (d + dJ)/ 2

333
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Table 3.6.2.3able for righting lever curve calculation

Angl e oifdefp| 5 10| 15| 20| 30 | 40 | 50 | 60 | 70 | 80
sindU
Arm of form I
Zeor3s i nd U
Arm of static stability
curve
[ =17 Zgeor3s i N d

1 (GZ), inm
\

0 5 10 15 20 30 40 50 60 7? 80

b ,in deg.

Fig. 3.6.2.3
boards;
4 TECHNICAL INFORMATION 2.5deadweight scale.
4.1 All drawings, diagrams, curves It is permitted to incorporate therge
and tables shall beamed and numbered. eral arrangement plan and the capacity
The Section shall contain: plan into a singlelpn;
d1the shipbds gener &Blargmspaceinfogration. n t
plan; Information on each cargo space
.2 capacity plan. shall include:
The capacity plan shall show the .3.1name and number;
layout of cargo spaces, tanks, storeg; m .3.2location (frames);
chinery spaces and crew and passenger .3.3volume at 100 per cent filling;
accommodationCargo spaces and tanks .3.4coordinates of the centre oflvo
shall bear names and numbers adopted amme;
board the ship. .3.5 bale cargo capacity and grain
Moreover, the plan shall present:  capacity;
.2.1coordinate axes; .3.6permissible load for plating;
2.2 frame, frame spacing and mu 3.7 permissible cargo mass for bulk
bering; cariers;
.2.3location of draught marks; 3.8 on oil tankers, volume at 98 per
.2.4 diagram of the load line marks cent filling and the correspondingom
showing the position of the decké ré-  ment of inertia of the free surface;
ative to the ship, draught to the summe 3.9 for dry cargo holdsntended for
load line, draught to the summer timberthe carriage of solid bulk cargaevolume
load line (if any) and corresponding ére
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and coordinates of the centre gfavity s hi pdés | ength, addit:i
depending on the level of filling; static particulars shall be presented for a

.3.10 on container ships and shipssuitable range of trim.The trim interval
equipped for the carriage of containerss h a | | not exceed 1 pe

container stowage plan (including decklength.

containers) on the basis of whione can Draught statements shall reféo
calculatethe masses and the position of hottom of keel:

the centre of gravity of containers in the .6 crosscurves of stability data.

assumed loading conditionMaximum Crosscurves of stability data shall
stack masses and maximum stack heights e pr ovi ded f or heel i
of containers shall be specified in theat 5A i nterval s, and
plan. A sketch shall be presented toneo intervals.

firm that the requirements fdaridge vs- The displacement range shall esrr

ibility is fulfilled; spond to that in 4.5; draught ¢piae-
.3.110n rolton/roll-off ships, vehicle ment) intervals shall be 2 per cent of the

stowage plan; draught (displacement) rangeCross
.3.12stowage plan for the deck cargo curves of stability values shall be presen

of timber as for stowage factor and thegq in the form of a tablélThe table shall

requirements for bridge visibility; be supplemented by a sketch showing the
-4 tank space information. _ shipds watertighk spa
Information on each tank sp& n- ¢ jio account for the calculation.

cluding cargo tanks, shall include: If the ship is intended for operation
.4.1name and number of tank; with a trim exceeding
ti

.4.2location (frames); shipoés length, addi

_+4.3 volume, volumetric centrece . res of stability shall be presented for
ordinates and the moment of inertia of the(he ship with a trim. The trim interval

free surface depending on the level df fil gp411 not exceed per cent of

ing. length.

Intervals of 0.10 m shall, as a rule If the buoyancy of the deck cargo is
de adopted for the level of liquid. In t51en into account when performingist
grounded cases a greater interval may Lyl calculation, an additional separate
adopted; . . crosscurves of stability table and a eel

.5 hydrostatic particulars. vant sketch shall be drawn up.

Hydrostatic particulars shall belea Crosscurves of stability shallbe

culated for the ship on even keel ®@-d .50 jated with due regard to the ageo
sign trim (without deflection) against panying trim;

displacement over a rga from light ship 7 solid (;argo information.

to 15 per cent of the displacement of the If solid cargo is stowed on board the

load line. The draught intervals shall be ship, a sketch shall be resented showing
0.05 m. In grounded cases a greater intervgf,q stowage of the ballast, with a specif
may be adoptedThe particulars shall be a46n  containing information on the
presented in the form of a table. weight of eachballast group and coaird

If the ship is intended for opei@an [ 5ias of the centre of ravity;
with a trim exceeding NO.5 p%r cent

of t
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.8information for stability control. indicated.Openings for ventilation of ez
Information for stability control chinery spaces which ensure opiena of
shall include permissible values of themachinery and its maintenance and
height of the centre of gravity of the ship which may not be closed in rough weat

(or of permissible metacentric heights)er shall be assumed to be open;

depending on displacement (draught). .10 tables showing free surfacereo
The information shall be presented in therection values for liquid cargoes.
form of a table. Free surface correction values to the

The information may include more initial metacentric height and righg
than one table for different conditions of lever for liquid cargoes, in tabular form;
the shipbs oper ap-i on .11 & diagramm ofsfarveard card, aftf o r
eration without deck cargo, with timber draughts.
cargoon board the ship, with deckrea A diagram (or table) of forward and
goes of timber having different perme aft draughts (at perpendiculars) plotted
bilities, under conditions of icing, when on a graph of displacement versus the
carrying one or two or three tiers ofreo longitudinal static mass moment of the
tainers on deck, etc.)The permissible ship. The cagram shall enable the master
values of the hei gha speetily ddteemine hhie pd@wghts a&nt r
gravity shall becalculated considering forward and aft perpendiculars;
subdivision requirements and damage .12 a diagram (or table) correlating
trim and stability requirements wherethe draught at perpendiculars with the
such requirements are compulsory for adraughts at draught marks;
ship. .13 data for direct calculation of

If the ship is intended for operation weather criterioron the basis of the static
with a trim exce e diomdgnanNdstalility gueves. Ittleerwtat o f  t
shipbs | engt h, (diax d dricriterianmsandt a limitandp dnes the data
grams) of permissible values of thementioned above shall be given in the
height of the centre of gravity of the ship Section 5 of the Appendix.
ywth the trim shall be presentethe trim 5 REFERENCE INFORMATION
interval shall not exceed 1 per cent of the
shipds Il ength; the t 2lThie Sectigndshath ¢contaennigo) s h
specify the trim range they apply to. mation which maybe useful for the master,

Wher necessary, a table shall bePort Administration and Flag Administration
presented containing minimum values ofwhen resolving the matters connected with
the height of the tihé pHhi pcoesntsrteabot i gy av
at which the requirements of the Rules This Section shall contain:
for the acceleration criterion are fulfilled; .1 a detailed diagram of permissible

.9information on angles of flooding. hei ght s of the shipos

Information on floodig angles in the including curve for each of the stability
form of a table (tables) proceeding fromcriteria applicable to the ship in question.
displacement or draught within a plan ofResulting curves of permissible heights of
openings assumed to be opéfhe names t he shi p6s centrfe of
of openings and their coordinates shall bdighted on the diagram;
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.2 data for direct calculation of in each of the loadingondition).

weather criterion on the basis on thatis 5.2.41In the case of floating cranes
or dynamic stability curves (at the diser with luffing booms, the following rule
tion of the developer); shall be applied: in order to reduce the

.3 a copy of the Inclining TestdR influence of external forces upon the
port for the ship or its prototype and afloating crane the boom shall be lowered
copy of the LighiWeight Check Report to the lowest position (secured for sea) on

(if any); completion of cargo handling operations.
.4 any other data included in the-I 5.2.5In case of floating cranes with

formation at discretionfahe shipowner.  slewing cranes and a cargo platform on
5.2 Information for floating cranes deck it is not recommended fperform

5.2.1Information for floating cranes cargo hadling operations when under
shall contain data on their stability as forway (e.g. caiage of loads hanging on
the rated criteria for various boom radiusthe hook serssubmerged or raised above
and various loads on the hook (by masgvater: small ships, metal structures, etc.).
and windage area), including loadingWhere this is performed by floating
conditions in which the stability becomescranes of any type, restrictions on the
unsatisfactory by any criterion (criteria). area of @vigation and weather shall be

5.2.2For floating cranes which &t specified for such a yage in each case,
bility in case of load drop is limited by and arrangements shall be made foF rel
the angle of flooding in the workingce able securing to prevent the boom, gran
dition, the Information shall contairer er and the handling load from swinging.
guirements foreliable battening down of The possibility of a vpage with a load
openings which are not permanently operon the hook shall be cdnhed by cala-
during cargo handlingperations. lation and approved by the Register in

5.2.3Due to the variety of their lo  each case.
ing conditions, data on the stability of 5.3The Information for the tug shall
floating cranes shall be presented in anclude a direction to the effect theam
simple and bvious form (for instace, in  neuveing close to a stopped ship without
tables and dgrams characterizing the casting off a tow rope is dangerous at the
loading and stability of the floating crane current speed above 1.3 m/s.
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APPENDIX 2
DETERMINATION OF CAPSIZING MOMENT

1 DETERMINATION OF CAPSI Z- moment ad the angle of dynamic heel at
ING MOMENT FOR A FLOATING the indication after load drop

CRANE The appropriate poird is fixed on
the curve. The curve of the reduced arm
is plotted to the right from the origin of

vrcg'r;(tinan(cjoﬁlr:j?tigr??rlwecg;éj)é?ﬁ)rgg di;gel n the coordinates above the curve of istat
g P cal stability, whose ordinates, im, are

1.1.1To determine the capsizingom determined by the formula
ment and the angle of dynamic heel after
load drop, the curve of dynamical stability l, =, 4, (1.1.21)
(to arm scale) shall be constructed for the
loading condition under consideration, but, Wh e rle is the correction considering
without load on hookin case the floating Sf‘gg':tgAgggﬁzi;O be obtained as per 1.4 of the
crane centre of gravity after the loaapl ' _
does not coincide with centreline, the  The secant [y is drawn from the
curve is to be constructed with regard toPOint & SO that the point of its interse
angle of heeldy due to unsymmetrical fion [1 with the reduced arm curve lies
loading (including also unsymmetrical On the same vertical line with poipt in
arrangement of Cargo on deck) A portionWh|Ch the S'[I‘algh'[ I|ne pal’a”el tOlthe—S
of the curve shall be constructed in thecant touches the curvécrom pointe
negative angle area. To be plotted to théegmenCNequal to 573U |
left from the origin of the coordinates is allel to the axis of abscissae. From point

the initial angle of heedjj, of the floating N the perpendiculais erected up to its
intersection with the secant at pajnt

crane with a load on the hook, equal to the -
sum of the amplitude of roly in the SegmentNH is equal to the arm of
P ' the capsizing moment\ , in kN@n,

working condition and the angle of stat _ . .
o with due regard for damping to be dete
cal heel gs when the load is lifted mined by the formula

(Fig.1.1.1).

1.1 Determination of capsizing -

. gy My = gDNH (1.1.32)

7 =

/’ £ P From pointN segment sis laid off
5 i equal to the arm of the heeling moment,

2 . ”e in m, to be determined by the formula
0)

A LAY Ns={ gD, (1.1.1:3)
57.5°

whereD is adisplacement, in t.

o

where{ v is a heeling moment due to wind
Fig. 1.1.1 Determination of capsizingpressure, in kNAm.
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Pointd ands are connected by the limiting wind pressure, and segmeBE
straight line, whose point of intersection is equal to the capsizing moment if the
with the curve of reduced arms dete curve of dynamical stability is plat to
mines the angle of dynamical hegh at scale of moments, and to the arm of the
the inclination after load drop. capsizing moment, if the curve of dyna

Stability may be checked taking no ical stability is plotted to scale of arms.
account of dampingln this case, the In the latter case, the capsizing-m
curve of reduced arms is not @bructed, ment, in KNtn, is determined by the fo
but the tangent is drawn from poiatto  mula
the curve of dynamical stability. Thea R
gle of dynamical heetjss is determined M. =DBE. (1.2.1)

by the point of intersection of straight 1.2.2When the ighting lever curve

line & swith the curve. - is used, the capsizing moment can ke d
1.2 Determination of capsizing termined assuming the work of thepea
moment during voyage sizing moment and that of the righting

1.2.1The capsizing momerft n of  moment to be equal and taking account
the floating crane nder the effect of rél  of the effect of rolling and statical heel
ing and steady wind may be determineddue to limiting wind pressure (Fig. 123.
both by the curve of dynamical stability For this purpose, the righting lever curve
and the righting lever curve, somerpo is continued in the region of negative
tions of which are constructed for rreg angles for such a portion that straight line
tive angles. [ s parallel to the axis of abscissae cuts

When using the curve of dynamical off the crosshatched areass, and S
stability the positias of initial point¢p  equal to each other and the difference of
and point¢: (Fig. 1.2.1) are so selected angles corresponding to poirgis and ¢,
that tangent) wis parallel to the tangent is equal to the amplitude of roll.
d1s and the difference of angles of heel Ordinate [ will correspond to the
corresponding to point$; and ¢, is capsizing moment, omtthe arm of the

equal to the amplitude of roll. capsizing moment, if righting arms are
plotted along the axis of ordinates.

Ld § C
E"%
A Ay i
0 [} T
] ] 6
- 57.3°

Fig. 1.2.1 Determination of capsizing
moment of a floahg craneduring voy-
agefrom the curve of dynamical stdhy

Fig. 1.2.2 Determination of the capsizing
Angle gs, obtained therefrom ca¥ moment of a floating cranduring voy-
sponds to the angle of statical heel due tage fromthe righting lever curve
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1.2.3 If the curves of statical and considering damping forces
dynamical sibility are cut short at the Correction dl;, in m, considering
angle of flooding, the capsizing momentdamping forces shall be determined by
shall be determined as specified in 1.2.%he formula
and 1.2.2, yet the reserve of stabilByjis 5
restricted to the angle of flooding da, =I ,W(EBBd( g/57,3) K, (141)
Capsizing momenf k in kN@n, is
determined similar to the momeifts, where B is the breadth of the ship, in m;

. . . . dis the moulded draught of the ship, in m;
prOVIded the amp"tUde of roﬂ’ in Fig. C, is the block coefficient of the ship;

1.2.2 is plotted in way of negati\(e afssci ge is a double swing value counting from the

sa values from the reference point. angle equal to the initial heel at the moment of
1.3 Determination of capsizing load drop, in deg.;

moment in nonworking condition I is a factor determined by the formula:
The capsizing monme is determined .d & 7,- d

from the righting lever curve (Fig. 1.3) | =F, & 5 F,0+ F+Fy,

for nonworking loading condition with (; JCgBd 9 \/C Bd

due regard for the free surface effect as (1.42)

well as the initial angle of heeljdue to  wherez is a centre of gravitheight above the

the boom turn in the plane of the framebase line, in m;

for floating cranes and crane ships with .Fo is taken from Fig. 1.4 depending on cleara
slewing cranes. teristick and P=B/,/CgBd ;

\ C 77 3.6

Sl

8o

3.5
0.20+

3.4

s

P

A 8 8 or

3.2

Fig. 1.3 Determination of capsizingom ook it
ment in noAworking condition
29

Segmenty | is equal to the capsi 0.05 /_\
ing moment if the curve is plotted to
scale of moments, and to the arm of the
capsizing momentma, if the curve is Fig. 1.4
plotted to scale of arm#n the latter case, F is determined by the formula (4.1.6.3%

the capsizing moment, in ki is dete-  of this Chapter of the Rules
mined by the formula The factorsFi, F2, F3, F4 shall be taken from

Tablel.1.41 depending oR;

M#t=g D lmax (1.1.3) Fs is a factor taken from Table 1.124de-
' pending on the ratiayg + qja2)/qp;
whereD is adisplacement, in t. gd is an angle of deck immersion.

1.4 Determination of the corres-
tion to the curve of dynamical stability
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Table 1.41 FactorsFi, Fz, Fs, Fa sponding point ‘is fixed at the curve of
{ = F, Fa Fa dynamic stability (Fig. 2.1.1.1).
2.8 | 1.987]13.435[0.0725| i0.021 After that a straight line is to be

2.9 | 2.087|13.313|0.0856| i10.028 drawn parallel to the axiof abscissae

3.0 |2.144|13.097|0.1007| 10.037  through the poind ‘and from the auxié-

3.1 2.157|12.823|0.1150] 10.047 ry point ¢ 'segmenth 6 i to be laid off

3.2 |2.138]12.525|0.1273 10.057  to the left being equal to the doublem-a

3.3 2.097 I 2.230(0.1357 :I:0.067 plitude of the roll A ' ¢op.Zhe pointd,
3.4 2.043|11.955|0.1417| 10.076 ; : TP
' ' ' ' ' being symmetrical to the poirtd , shal

35 |1982]11.71110.1454)10.084 o o ntial point.The tangentd tis

3.6 | 1.021[71497[01474 70091 o e
3.7 | 1.861]71.312|0.1475 70,097 drawn from the initial pointd to the
curve of dynamic stability and the gse

Table 1.1.42 Factor Fs ment¢ Jequal to 1 rad (57‘.?,Bis laid off
from the pointd on the straight line pa
Gtz | g G * Qa2 = allel to the axis of abscissae. From point
e e 1 the perpendiculaBE is erected up to
1.0 1.000 0.5 1.500  jts intersection with thetangent¢ w at
0.9 1.053 0.4 1.626

point; .SegmenBE is equal to the ¢&

0.8 1.138 0.3 1.747 sizing moment if the curve of dymecal
0.7 1.253 0.2 1.862 AT
0.6 1374 stability is plotted to scale of aments,

and to the arm of the capsizing moment,
if the curve of dynamical stability is pglo

2 DETERMINATION OF CAPSI Z-
ted to scale ofrans.

ING MOMENT FOR CARGO AND

FISHING FLEET c
2.1. The capsizing momeift  con- /E/
sidering the effect of rolling may besd e ]
termined both by the curve of dynamical R I\
stability and the righting lever curve. 6r O 06r 8
When determining the capsizing moment - 573

the following two cases can be traced:
2.1.1the ship has standard curves o
dynamic stabity and righting lever
curve, or stepped righting lever curve,
while the curves of dynamic stability are In the latter case to determine the
broken. capsizing momentf g in kN@n, the
In this case the capsizing momentjength of segmerBE, in m, shall be mi
shall be determined as follows: tiplied by the worres
-1 an auxiliary point¢ shall be piacemenDd, in kN,
found on curves in advance when using o
the cuves of dynamic stability. The roll { w=DBE; (2.1.1.1)
amplitude is plotted to the right from the
origin of the coordinates and the e

¢Fig. 2.1.1.1 Determination of the capsi
ing moment as per the curve of dynamic
stability

.2 when the righting lever curve is
used, the capsizing moment can e d
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termined assuming the work of thepea bility that is possible only in the case
sizing moment and that of the rightingwhen the angle of heel corresponding to
moment to be equal ammbnsideringthe the tangency point is leskan the angle
effect of rolling. For this purpose, the of flooding.

righting lever curve is atinued in the Capsizing moment or its arm shall
region of negativeabscissaequal to the be determined via the tangent under the
amplitude of roll (Fig.2.1.1.2) and the same way as in the first case mentioned
straight linef s parallel to the axis ofta  above.

scissaelines up with the crosshatched If the tangent cannot be drawn, the
areasS, and$ equal to eaclother. Ord  straight line shall be plotted from thd-in
nate { [ shall be the desired psizing tial point$ crossing the upgr final point
moment if moments are plotted along theF of the curve of dynamic stability cexr
axis of odinates, othe arm of capging sponding to the angle of flooding.
moment if the righting arms are pied Straight line parallel to the axis of alsci
along the axis of ordinates. In the lattersae is laid off from the same initial point
case to déermine the capsizing moment ¢ where theSegmentp lequal to 57.8is

[ min KNm, the orinhateOM, in m, shall plotted. From pointl the perpendidar

be multiplied by the correspdn n g s hBE s &sawn up to its intersection with

displacement, in kR the nclined line AF at pointf .Segment
— BE is equal to the capsizing moment if
{ n=DOM; (2.1.1.2)  along the axis of ordinates the curve of
| dynamical stability is plotted to scale of
8¢ 5 moments, and to the arm of the capsizing
< \\\ M AN { momen':c,h;I along thelz :;ils of oro:inatgs the
N S curve of dynamical sbility is plotted to
s\\\o ) scale of arms. In other case the capsizing
moment shall be determined by the-fo
) mula (2.1.1.1);
Fig. 2.1.1.2 Determination of capsizing l F E
moment as per the righting lever curve ‘ ' T
2.1.2The curves of statical andi/- Aper =" o — — — : 8
namic stability are cut short at the angle P .
of flooding. Meanwhile, the capsizing I g,
moment is determined via one of thé-fo 57.3°
lowing ways:

Fig. 2.1.2.1 Determination of capsizing
dnoment via righting lever consideringet
angle of flooding

.1 when the curve of dynamic stébi
ity is used, the capsizing moment shall b
determined as followsThe position of
the initial point ¢ (Fig. 2.1.2.1) shall be .2 where the righting lever is used,
determined in a way specified in 2.1.1.1.the capsizing moment for the angle of
The tangent shall be drawn from thé in flooding gr shall be determined aslfo
tial point ¢ to the curve of dynamic & lows.
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The righting lever curve is continued after the discharge) considering thg- d
in the region of negative angles equal tonamic type of the spoil dis@arge The
the amplitude of roll (Fig.2.1.2.2nd the corresponding poin, is fixed at the curve
straight line[ s parallel to the axis of of dynamic stability from which the rta
abscissadines up withthe crosshatched gentd [ shall be drawn to the right leg of
areasS; and$; equal to each othe®rdi-  the curve. From point the segmenEN
nate [ { shall be the desired capsigy €equal to 57.3U is |ai
momentf ror its arm depeting on the the axis of abscissag¢rom pointN the
type of the curves consttion. In the Perpendicular is drawnputo its interse-
latter case the capsizingoment shall be tion with the tangent at point. The sg-

defined by the formula (2.1.1.2). mentNH is equal to the arm of capsizing
_ moment]  in KN@, to be determined by
R the formula
S, %% S
M K \ Mc=DNH . (3.1)
n % A
IR 8 lg, y E
8 M
- € e N

A
, I . 8| 0 se 8
Fig. 2.1.2.2 Determination of capsizing 8y 8Cs
moment via the righting lever curve cahsi 57,3°

ering the angle of flooding

Fig.3.:1 Determination of capsizing an

3 DETERMINATION OF CAPSI Z- ment for dredgers
ING MOMENT FOR DREDGERS If it turns out that the angle of flde

3.1 To determine capsiagy moment ing dris less than the angle of heel err
the curve of dynamic stabilitgfter spoil sponding to the point of the curve (re-
is dischargedas per the formula (3.8.4.7 fer to Fig. 3.11), the secan€F shall be
2) of these Rules shall be constructed in grawn from the poiné to the right leg of
portion of the curve in the negative anglethecurveas shown at Fig. 3-2.

area.The segment being equal to the-a L, -
plitude of rollg: shall be I& off to the left 5 3
along theaxis of abscissae from the point r
¢ corresponding to the minimum of the Coe—| A N
curve (angle of heel ) (Fig. 3.31). B AAB L T
The amplitude of roll in this case Oy By
shall be with vegard tottlee 10 [T 8¢
static action of the spoitlischarge where 57,3°
the spoil in the hopper has a density less o o
than1.3/m*and shal |l pluws &g u3akR Detegmimtionyof capsizing

G (the maximum shs p@ynens fapdradgers gansidgring angle
cillation as for the static inclination right Of flooding
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The arm of capsizing moment shall satisfied.
be determined by the segméMiK in this In case of absence of the curve of
case. the dynamic stability, the minimum pa

If the point F of the curve corre- sizing moment shall be defined as per the
sponding to the angle of flooding (refer righting lever curve (Fig. 2.1.1.2pithe
to Fig. 3.12) is to be lower tan the n- Same way as per 2.1.1.1 considering the
tersection poinf; with the line CN, the initial statical heel.
shipbs stabil i tdedshall not be consi

TABLE OF SYMBOLS FOR THE VALUES TAKEN
I N PART | VI AivdABI

i Aerodynamic flow coefficient for crane structures

Register| IMO Value
1 2 3
D D | Displacement
_ Displacement corresponding to the minimum loading condition of thesgleipified by
Drrin " | the Rules
Drmax - Full-load displacement
Do - Light-ship displacement
Shipbs displacement in the most unfa
Dy j horl
max
g g Density
Av Av | Windage area
Ax T Area of keels
Ai T Windagearea component of a floating crane
Acalc T Calculated value of acceleration (in fractiongpf
] ] Breadth of the ship
bo T Shroud spacing
Cs Cs | Block coefficient of the ship
Co Cp | Tank block coefficient
fiy, brar| 0 Tank overall length, breadtima height (by base line)
c, b ) Rel ative Adynamicd abscissa and ordir
D D Depth, moulded
d d Draught of the ship, moulded
Omin i Draught, moulded, for minimum practic
dw i Draught amidships
g g | Acceleration due to gravity
h GM | Corrected metacentric height (with correction for free surfaces)
ho GMo | Initial metacentric height (not corrected for free surfaces)
hzv T Wave height with 3 per cent probability of exceeding level
H i Corrected dngitudinal metacentric height of a floating dock, floating crane, crane
(with correction for free surfaces)
K i Weather criterion
K* i Acceleration criterion
K1 I Safety factor with respect to low line jerk for general service and ship handijsig tu
K2 I Safety factor with respect to low line jerk for sgaing tugs
DK i Component of 2 allowing for effect of rolling on resultant angle of heel
% i Angle of trim of a floating dock
k i Factor allowing for effect of bilge keels
] Coefficient onsidering the peculiarities of roll for ships of rivega navigation
ki
L

L Length of the ship
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Continuation of Table

1 2 3
I GZ Arm of statical stability corrected for free surfaces
[ max GZn | Maximum arm of statical stability corrected for free surfaces
ld I Arm of dynamic stability corrected for free surfaces
lid T Ditto, but not corrected for free surfaces
I et i Arms of statical and dynamical stability with permanent heeling moment daedpds
' corrected for free surfaces
ljon ) Ditto, but not corrected for free surfaces
I T Arm of form stability with respect to the centre of buoyancy
Im T Arm of form stability with respect to metacentre
lp T Arm of form stability with respect to aitbary pole
Ik T Arm of form stability with respect to moulded base line
lc T Capsizing lever corrected for free surfaces
lv T Heeling lever
lecap i Arm of dynamical stability defined as an ordingtg of the dynamic stability curve
tug at the ang of heel equal to flooding or capsizing angle, whichever is less
dheel T Dynamic heeling lever characterizing assumed jerk of tow line
ldmax ; i Ordinate of dynamic stability curve at the angle of heel equal to angle of the max
lat of righting leve curve or angle of flooding, whichever is less
|_ K Non-dimensional coefficient for determination of free surface correction atheel
q
q q Angle of heel
Of f Angle of flooding
Qv Qv Angle of vanishing stability
Qd ) Angle of deckimmersion
Ob T Angle of coming out of water of bilge middle
Om Om Angle of heel corresponding to the maximum of the righting lever curve
Ocap T Capsizing angle
Q1 T Angle of dynamic heel of tug due to assumed jerk of tow line
. . Angle of tugcapsizing defined as abscissa of the tangency point of dynamical st:
Gicap ! curve and tangent to it passing through origin of the coordinates
qa ) Statical heel after spoil discharge
Our O Amplitude of roll for a rounebilged ship
Qr g Amplitude ofroll for a ship with keels
Maximum amplitude of dredger rolling with respect to statical inclination immedie
G o after spoil is discharged from one side
O T Roll amplitude of a floating crane
. . Roll amplitude of a floatingrane considering bilge coming out of water or denk
at ! mersion
i i Correction having regard to the effect of fleating crane centre of gravity elevatio
O above waterline
. Initial static heel of a floating crane due to load hook and unsymmettmahge of
do ! cargo on deck
O i Angle of heel of a pontoon floating crane due to heeling moment caused by perr
wind
. Angle of heel of a floating crane due to combined effect of initial heeling mon
Go2 ! statical wind effect and rolling
. . Calculated angle of heel of a floating crane prior to load drop equal to the sum
RLE ! gles go andgr minusqs
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End of Table
1 2 3
Mc Mc Capsizing moment
My Mv Heeling moment due to wind pressure
Mh1 Mh Heeling moment due to passengers crogdi
Mh2 Mh Heeling moment due to turning
Mhs Mh Heeling moment of long chute or conveyor
M i Trimming moment due to crane mass with maximum load for the most unéav
Y ble service case of crane arrangement on a floating dock
DMd Mn Heelingmomentdue o | i qui d ovegflow at ship
D, T Correction of stability coefficient for liquid cargo effect
n i Zone coefficient considering changes in wind velocity head depending ol
height of windage area centre of gravity of a floating crane
P P Massof spoil in the hopper
pv pv Rated wind pressure
0 i Rated wind velocity head
VT i Tank volume
Vos i Speed during shipés turning shall
’ way
Vo T Speed of straightline movement of a ship
- i Longitud'nal dista_nce bet ween tow hook
gravity as measured over horizontal
X, X1,X2, Factors for determination of roll amplitude
X1,2, X3, )
X4, X5
y i Shipbs centre of gravity ordinate f
Yg i Side shiftingos hi pés centre of gravity fro
Y i Factor for determination of roll amplitude
z i Arm of windage area above the waterline of floatation
2 Arm of windage area equal to the distance from the centre of the windage &
the half of the shipwught
Zy KG | Centre of gravity elevation above moulded base line
ZH i Elevation of tow hook suspension point above moulded base plane
) i Elevation of shroud mounting point
2 i Elevation of centres of aregsi within a zone above the actual wateeliof a floa-
ing crane
Zw T Arm of windage area of a floating crane due to the permanent wind
z @ T Arm of windage area of a floating crane due to the effect of squall
CcL T Lateral area coefficient of a floating crane, crane ship
Cwi T Waterplanecoefficient of a floating crane, crane ship
@ B i _RoII amplitude of a fI_oating_ crane durir_]g voya_ge/passage with regard to bitge
ing out of water at midsection or deck immersion
e i Angle c_)f heel of a crane ship which hull shape is similahéoship lines, expose
to heeling momeri¥l @ caused by squall
X Xi Abscissa of the centre of buoyancy
Xg Xe Abscissa of centre of shipbs gravit



