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CHAPTER Il-1 B

Construction — subdivision and stability,
machinery and electrical installations

Part B-1

Specific stability requirements for ro-ro passenger
ships

Regulation 25-1 Application

1 This part shall apply to the following ro-ro pesger ships
operating to and from a port of an EU member Statea
regular service, regardless of their flag, whenageg on
domestic voyages:

1

2

New ro-ro passenger ships of classes A, B anthall s
comply wit the specific stability requirements bist part.

Existing ro-ro passenger ships of classes A,B@shall
comply with the specific stability requirements tbiis
part no later than on 1 October 2010, unless they a
phased out on that date or on a later date on wthigh
reach the age of 30 years but in any case nottlader 1
October 2015.

2 High-speed passenger craft as defined in reguldt?.7 shall
not be required to comply with the provisions oistipart,
provided that they have been surveyed and -certified
accordance with the provisions of regulation 1/4.4.

Regulation 25-2 Definitions

1 For the purposes of this part, the following diions shall
apply:

A

N

“New ship” means a ship the keel of which idlar
which is at a similar stage of construction on fieral
October 2004; a similar stage of construction mehas
stage at which:

construction identifiable with a specific shipgins;
and

assembly of that ship has commenced compriding a
least 50 tonnes or 1% of the estimated mass of
structural material, whichever is less;

“An existing ship” means a ship which is noteawship;

“International  Conventions” means the 1974
International Convention for the Safety of Life &éa
(the SOLAS Convention), and the 1966 International
Convention on Load Lines, together with Protocaisl a
amendments thereto in force;

“Regular service” means a series of ro-ro pagseship
crossings serving traffic between the same two orem
ports, which is operated either:

according to a published timetable; or

with crossings so regular or frequent that they
constitute a recognisable systematic series;
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.5 “Stockholm Agreement” means the Agreement
concluded at Stockholm on 27-28 February 1996 in
pursuance of SOLAS 95 Conference Resolution 14
“Regional agreements on specific stability requieets
for ro-ro passenger ships”, adopted on 29 November
1995;

.6 “Host State” means a member State to or fromseho
ports a ro-ro passenger ship is engaged on a regula
service;

.7 “Specific stability requirements” means the 8iyb
requirements set out in regulations 25-4 and 25-5;

.8 “Significant wave height” () is the average height of the
highest third of wave heights observed over a given
period;

.9 “Residual freeboard,fis the minimum distance between
the damaged ro-ro deck and the final waterlinehat t
location of the damage, without taking into accotirg
additional effect of the water accumulated on the
damaged ro-ro deck.

2 Sea areas

.1 A map of sea areas and the corresponding signifi
wave heights in Northern Europe is reproduced @ th
following pages. The significant wave heights shzdl
used to calculate the height of water on the cek deed
in the specific stability requirements. The figufes the
significant wave height may not be exceeded with a
probability of more than 10% a year.
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Regulation 25-3 — General provisions

1

All ro-ro passenger ships referred to in thist ghall comply
with the specific stability requirements withoutejrdice to
the requirements of regulation 8 of Notice B frdme Danish
Maritime Authority, chapter 1l-1, part B, relatirig watertight
subdivision and stability.

For ro-ro passenger ships operating exclusivelgea areas
where the significant wave height is equal to evdothan 1.5
metres, compliance with the requirements of reguia8 of
Notice B from the Danish Maritime Authority, chaptié-1,
shall be considered equivalent to compliance withgpecific
stability requirements.

In applying the specific stability requiremenE,J) member
States shall use the guidelines set out in anrniesdfar as this
is practicable and compatible with the design & &hip in
question.

Certificates

.1 All new and existing ro-ro passenger ships fiyiine flag
of an EU member State shall carry a -certificate
confirming compliance with the specific stability
requirements.

This certificate, which shall be issued by the
Administration of the flag State and may be combine
with other related certificates, shall indicate the
significant wave height up to which the ship matiséa
the specific stability requirements.

The certificate shall remain valid as long as #hép
operates in an area with the same or a lower vafue
significant wave height.

.2 Each EU member State acting in its capacityoss $tate
shall recognise certificates issued by another Edber
State.

.3 Each EU member State acting in its capacityoss tate
shall accept certificates issued by a third country
certifying that a ship complies with the speciftalslity
requirements established.

Seasonal and short-time period operations

.1 If a shipping company operating a regular sendo a
year-round basis wishes to introduce additionatoro-
passenger ships to operate for a shorter periothain
service, it shall notify the competent authoritytieé host
State or States not later than one month beforesaide
ships are operated on that service. However, imscas
where, following unforeseen circumstances, a
replacement ro-ro passenger ship must be introduced
rapidly to ensure continuity of service, Directive
1999/35/EC shall apply.

.2 If a shipping company wishes to operate sealyoaal
regular service for a shorter time period not eslo@gsix

The Directive has been implemented in Danish law by Technical Regulation no. 6
issued by the Danish Maritime Authority of 27 October 2003 on a system of
mandatory surveys for the safe operation of ro-ro ferries and high-speed passenger
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months a year, it shall notify the competent atithaf
the host State or States not later than three radrgfore
such operation takes place.

.3 Where such operations take place under conditah
lower significant wave height than those estabtisfur
the same sea area for all-year-round operation, the
significant wave height value applicable for thisger
time period may be used by the competent authéwity
determining the height of water on the deck when
applying the specific stability requirements.

4  Following agreement of the competent authoritythe
host State or States for operations within the nmegaf
regulations 25-3.5.1 and .2, the ro-ro passengg sh
which undertakes such operations shall be requived
carry a certificate confirming compliance with the
specific stability requirements.

Regulation 25-4 — Specific stability requirementsdr ro-ro passenger

1

ships

In addition to the requirements of regulation f8Nwotice B
from the Danish Maritime Authority, chapter 1l-1af B,
relating to watertight subdivision and stability damaged
condition, all ro-ro passenger ships referred tthis part shall
comply with the requirements of regulations 25-d aB-5.

.1 The provisions of regulations 8.2.3 of Noticér@n the
Danish Maritime Authority, chapter II-1, Part B,ashbe
complied with when taking into account the effettao
hypothetical amount of sea water which is assunoed t
have accumulated on the first deck above the design
waterline of the ro-ro cargo space or the spedaya@
space as defined in regulation 1I-2/3, assumed €0 b
damaged (hereinafter referred to as ‘the damaged ro
deck’). The other requirements of regulation 8 afibe
B from the Danish Maritime Authority, chapter Il4ieed
not be complied with in the application of the digb
standard contained in regulations 25-4 and 25-% Th
amount of assumed accumulated sea water shall be
calculated on the basis of a water surface havifiged
height above:

A the lowest point of the deck edge of the damaged
compartment of the ro-ro deck; or
2 when the deck edge of the damaged compartment is

submerged then the calculation shall be based on a
fixed height above the still water surface at aklh
and trim angles;

as follows:

3 0.5 m if the residual freeboard) (5 0.3 m or less,

4 0.0 m if the residual freeboard)(fs 2.0 m or more,
and

5 intermediate values to be determined by linear

interpolation, if the residual freeboard) (s 0.3 m or
more but less than 2.0 m,

where the residual freeboarg) (6 the minimum distance
between the damaged ro-ro deck and the final viagerl
at the location of the damage in the damage caisg be
considered without taking into account the effeicthe
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volume of assumed accumulated water on the damaged
ro-ro deck.

When a high-efficiency drainage system is itethlthe
Administration of the flag State may allow a redoictin
the height of the water surface.

For ships in geographically defined restrictedaa of
operation, the Administration of the flag State may
reduce the height of the water surface prescribed i
accordance with regulation 25-4.1.1 by substitusngh
height of the water surface by the following:

0.0 m if the significant wave heightstdefining the
area concerned is 1.5 m or less;

the value determined in accordance with regrati
25-4.1.1 if the significant wave heightg tdefining
the area concerned is 4.0 m or above;

intermediate values to be determined by linear
interpolation if the significant wave height ¢(h
defining the area concerned is 1.5 m or more Izt le
than 4.0 m,

provided that the following conditions are fulfille

4

the flag State Administration is satisfied thhe
defined area is represented by the significant wave
height () which is not exceeded with a probability of
more than 10%; and

the area of operation and, if applicable, the: phthe
year for which a certain value of the significardawe
height () has been established are entered on the
certificates.

As an alternative to the requirements of regutapP5-
4.1.1 or 25-4.1.3, the flag State Administrationyma
exempt application of the requirements and accegifp
established by model tests carried out for an iddad
ship in accordance with the model test method, kwhic
appears in regulation 25-5, justifying that thepstiill
not capsize with the assumed extent of damage as
provided in regulation 8.4 of Notice B from the D&in
Maritime Authority, chapter 1l-1, Part B, in the vgbd
location being considered under regulation 25-4iri.dn
irregular seaway, and

reference to acceptance of the results of théehtest as
an equivalence to compliance with regulation 25%4dr
25-4.1.3 and the value of the significant wave hie(ty)
used in the model tests shall be entered on th@sshi
certificates.

the information supplied to the master in acano# with
regulations 11-1/8.7 and 1I-1/8.8, as developed for
compliance with, regulations 8.2.3 to 8.2.3.4, kkhpply
unchanged for ro-ro passenger ships approved dngord
to these requirements.

2 For assessing the effect of the volume of theurasd
accumulated sea water on the damaged ro-ro deck in
regulation 25-4.1, the following provisions shakyail:

A

a transverse or longitudinal bulkhead shall dvesidered
intact if all parts of it lie inboard of verticaudaces on
both sides of the ship, which are situated at e



Chapter D 1I-1 B-1

from the shell plating equal to one-fifth of theedth of
the ship, as defined in regulation 2, and measateigjht
angles to the centreline at the level of the ddepes
subdivision load line;

.2 in cases where the ship's hull is structuralbrtlp
widened for compliance with the specific stability
requirements, the resulting increase of the vafuene-
fifth of the breadth of it is to be used througholit
shall not govern the location of existing bulkhead
penetrations, piping systems, etc., which were @tabée
prior to the widening;

.3 the tightness of transverse or longitudinal balds
which are taken into account as effective to cantime
assumed accumulated sea water in the compartment
concerned in the damaged ro-ro deck shall be
commensurate with the drainage system, and shall
withstand hydrostatic pressure in accordance with t
results of the damage calculation. Such bulkhehdd s
be at least 4 m in height, unless the water hegylgss
than 0.5 metres. In such cases, the height of the
bulkheads may be calculated in accordance with the
following:

Bn = 8h,

where:

B, is the bulkhead height and
h, is the water height.

The minimum height of the bulkhead may under no
circumstances be less than 2.2 metres. Howeveasa

of a ship with hanging car decks, the minimum heifh
the bulkhead shall be not less than the heighthto t
underside of the hanging deck when in its lowered
position;

.4 for special arrangements such as, e.g., fultiwichnging
decks and wide side casings, other bulkhead hergais
be accepted on the basis of detailed model tests;

.5 the effect of the volume of the assumed accuimdisea
water need not be taken into account for any
compartment of the damaged ro-ro deck, providedl tha
such a compartment has on each side of the deekde
ports evenly distributed along the sides of the
compartment complying with the following:

A1 A>0.31
where

A is the total area of freeing ports on each sifithe
deck in nf; and

| is the length of the compartment in m;

2 the ship shall maintain a residual freeboardtdéast
1.0 m in the worst damage condition without taking
into account the effect of the assumed volume of
water on the damaged ro-ro deck; and

3 such freeing ports shall be located within thight of
0.6 m above the damaged ro-ro deck, and the lower
edge of the ports shall be within 2 cm above the
damaged ro-ro deck; and
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4 such freeing ports shall be fitted with clostteyices
or flaps to prevent water entering the ro-ro detidst
allowing water which may accumulate on the ro-ro
deck to drain.

.6 When a bulkhead above the ro-ro deck is assumed
damaged, both compartments bordering the bulkhead
shall be assumed flooded to the same height ofrwate
surface as calculated in regulation 25-4.1.1 o4 453.

3 When determining significant wave height, the sdneights
given on the maps or list of sea areas establiblyeithe EU
member States in line with regulation 25-2.2 shalused.

.1 For ships which are to be operated only for arteh
season, the host State Administration shall detexrm
agreement with the other countries whose ports are
included in the ship’s route, the significant waweght
to be used.

4 Model tests shall be conducted in accordance eiglulation
25-5.

Regulation 25-5 — Model test method

1 Objectives

This revised model test method is a revision & thethod
contained in the Appendix to the Annex to resolutld of the
1995 SOLAS Conference. Since the entry into fortehe
Stockholm Agreement a number of model tests has bee
carried out in accordance with the test methodiptsly in
force’. During these tests a number of refinements in the
procedures have been identified. This new mode¢ineshod
aims to include these refinements and, togetheh \lie
appended Guidance Notes, provide a more robuseguoe
for the assessment of survivability of a damageeoro
passenger ship in a seaway. In the tests providedinf
regulation 25-4.1.4, the ship should be capabigithistanding

a seaway as defined in regulation 25-4.1 in thestxdamage-
case scenatrio.

2 Definitions
Lgp is the length between perpendiculars
hs is the significant wave height
B is the moulded breadth of the ship
T, is the peak period
. T, is the zero crossing period
3 Ship model

.1 The model shall copy the actual ship for bothepu
configuration and internal arrangement, in paracull
damaged spaces having an effect on the process of
flooding and shipping of water. Intact draughttriheel
and limiting operational KG corresponding to thersto
damage case shall be used. Furthermore, the tesfsta
to be considered shall represent the worst damagg(s)

a > w N e

1 The Danish Maritime Authority shall accept approvals for existing ships made on the
basis of model tests carried out in accordance with the previous method of Technical
Regulation no. 2 of 3 march 1998, appendix 3, issued by the Danish Maritime
Authority.

10
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RN

defined in accordance with regulation 8.2.3.2 ofitéoB
from the Danish Maritime Authority, chapter Il-1a® B,
with regard to the total area under the positive cdB&/e
and the centreline of the damage opening shalb¢etéd
within the following range:

+ 35% Lgp from midship;

an additional test will be required for the wors
damage within £ 10% 4 from midship if the damage
case referred to in regulation 25-5.3.1 is outsifle
10% Lgp from midship.

The model shall comply with the following:

length between perpendiculars (LBP) is to bieast

3 m or a length corresponding to a model scale of
1:40, whichever is greater, and the vertical extent

to at least three superstructure standard heidjuteea
the bulkhead (freeboard) deck;

hull thickness of flooded spaces may not excéed
mm;

in both intact and damaged conditions, the mshell
satisfy the correct displacement and draught marks
(Ta,Tw,Te, port and starboard) with a maximum
tolerance in any one draught mark of + 2 mm.
Draught marks forward and aft shall be located as
near FP and AP as practicable;

all damaged compartments and ro-ro spaces Ilséall
modelled with the correct surface and volume
permeabilities (actual values and distributions)
ensuring that floodwater mass and mass distribution
are correctly represented,;

the characteristics of motion of the actual stigll be

modelled properly, paying particular attention he t
intact GM tolerance and radii of gyration in rotich

pitch motion. Both radii shall be measured in a@d a
be in the range of 0.35B to 0.4B for roll motiomda
0.2LOA to 0.25LO0A for pitch motion;

main design features such as watertight bulldezid
escapes, etc., above and below the bulkhead datk th
can result in asymmetric flooding shall be modelled
properly as far as practicable to represent thé rea
situation; Ventilating and cross-flooding arrangetse
shall be constructed to a minimum cross section of
500 mnf;

the shape of the damage opening shall be as\viill

trapezoidal profile with side at 15° slope tce th
vertical and the width at the design waterline rudi
according to regulation 1I-1/8.4.1 of Notice B frahe
Danish Maritime Authority, chapter 1I-1, Part B;

isosceles triangular profile in the horizontang with
the height equal to B/5 according to regulation II-
1/8.4.2 of Notice B from the Danish Maritime
Authority, chapter 1I-1, Part B. If side casingsar
fitted within B/5, the damaged length in way of the
side casings shall not be less than 25 mm;

notwithstanding the provisions of regulations- 25
5.3.2.7.1 and 25-5.3.2.7.2 above, all compartments

11



Chapter D 1I-1 B-1

3

taken as damaged in calculating the worst damage
case(s) referred to in regulation 25-5.3.1 shall be
flooded in the model tests.

The model in the flooded equilibrium conditidmalf be
heeled by an additional angle corresponding to that
induced by the heeling moment M= max (Mpass
Miauncn-Muwing, bUt in no case shall the final heel be less
than 1° towards damage.p M; Miaunch and M,ing are as
specified in regulation 11-1/8.2.3.4 of Notice Bofn the
Danish Maritime Authority, chapter 1l-1, Part B. rFo
existing ships this angle may be taken as 1°.

4 Procedure for experiments.

A

The model shall be tested in a long-crestedyuree
seaway defined by the JONSWAP spectrum with
significant wave heightdha peak enhancement factor

3.3 and a peak period-E 4 hg (T,= T,/1.285). his the
significant wave height for the area of operatiohich is

not exceeded by a probability of more than 10% on a
yearly basis, but limited to a maximum of 4 m.

Furthermore,

the basin width shall be sufficient to avoid tzah or
other interaction with the sides of the basin amd i
recommended not to be less thapH2m;

the basin depth shall be sufficient for propeavev
modelling but shall not be less than 1 m;

for a representative wave realisation to be used
measurements shall be performed prior to the test a
three different locations within the drift range;

the wave probe closer to the wave maker shall be
located at the position where the model is placed
when the test starts;

variation in B and T, shall be within + 5% for the
three locations; and

during the tests, for approval purposes, a dole of
+25% in R £ 2.5% in T, and = 5% in T shall be
allowed with reference to the probe closer to tlawav
maker.

The model shall be free to drift and placed éarh seas
(90° heading) with the damage hole facing the oriagm
waves, with no mooring system permanently attatcbed
the model used. To maintain a beam sea heading of
approximately 90° during the model test the follogi
requirements shall be satisfied:

heading control lines, intended for minor adjyuest,
shall be located at the centre line of the stem and
stern, in a symmetrical fashion and at a level betw
the position of KG and the damaged waterline; and

the carriage speed shall be equal to the achufl
speed of the model with speed adjustment made when
necessary.

At least 10 experiments shall be carried oute Tést
period for each experiment shall be of a duratioohs
that a stationary state is reached, but not less 30 min
in full-scale. A different wave realisation traihadl be
used for each experiment.

12
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5 Survival criteria

The ship shall be considered as surviving if dstary state is
reached for the successive test runs as requireelguiation

25-5.4.3. The model shall be considered as capfizatyles

of roll of more than 30° to the vertical axis oeatly (average)
heel greater than 20° for a period longer thanethrénutes

full-scale occur, even if a stationary state i<heal.

6 Test documentation

A

2

The model test programme shall be approved By th
Administration in advance.

Tests shall be documented by means of a reportaa
video or other visual records containing all relgva
information on the model and the test results, Wi

to be approved by the Administration. These shall
include, as a minimum, the theoretical and measured
wave spectra and statistics, (1T, T,) of the wave
elevation at the three different locations in tlasih for a
representative realisation, and for the tests with
model, the time series of main statistics of thesneed
wave elevation close to the wave maker and recofds
model roll, heave and pitch motions, and of thetdri
speed.

13
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Annex 1. Indicative guidelines to national adminigiations

PART |

Application

In line with the provisions of regulation 25-3.3hese
guidelines shall be used by the national Adminiins of

member States in the application of the specifabifty

requirements, in so far as this is practicable emahpatible
with the design of the ship in question. The paapgmumbers
appearing below correspond to those in regulatsg and
25-5.

25-4.1

As a first step all ro-ro passenger ships refetoeith this part
shall comply with the SOLAS 90 standard of residcstability
as it applies to all passenger ships constructedrafter 29
April 1990. It is the application of this requiremethat
defines the residual freeboardriecessary for the calculations
required in regulation 25-4.1.1.

25-4.1.1

1. This regulation addresses the application ofypothnetical
amount of water accumulated on the bulkhead (rodemk.
The water is assumed to have entered the deck damage
opening. This regulation requires that the shimdidition to
complying with the full requirements of the SOLAS 9
standard further complies with that part of the &SL90
criteria contained in points 2.3 to 2.3.4 of regola 8 of
Notice B from the Danish Maritime Authority, chaptié-1,
Part B, with the defined amount of water on deckr fhis
calculation no other requirements of regulationf &lotice B
from the Danish Maritime Authority, chapter II-1ai® B, need
be taken into account. For example the ship doésforothis
calculation, need to comply with the requiremeras the
angles of equilibrium or non-submergence of thegindine.

2. The accumulated water is added as a liquid lw#dl one
common surface inside all compartments which aseiraed
flooded on the car deck. The heigh{)tof water on deck is
dependent on the residual freeboarl gfter damage, and is
measured in way of the damage (see figure 1). €kelual
freeboard is the minimum distance between the dathamro
deck and the final waterline (after equalisatioramges if any
have been taken) in way of the assumed damage after
examining all possible damage scenarios in deténgithe
compliance with the SOLAS 90 standard as requined i
regulation 25-4.1. No account shall be taken of effect of
the hypothetical volume of water assumed to have
accumulated on the damaged ro-ro deck when callogfat

3. If f, is 2.0 m or more, no water is assumed to accumulat
the ro-ro deck. If fis 0.3 m or less, then heighj I assumed

14
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25-4.1.2

25-4.1.3

to be 0.5 m. Intermediate heights of water are inbth by
linear interpolation (see figure 2).

Means for drainage of water can only be consideasd
effective if these means are of a capacity to prevarge
amounts of water from accumulating on the deck many
thousands of tonnes per hour which is far beyond th
capacities fitted at the time of the adoption ofestn
regulations. Such high efficiency drainage systen@s/ be
developed and approved in the future (based oretines to
be developed by the International Maritime Orgainsd.

The amount of assumed accumulated water on degk im

addition to any reduction in accordance with retjoita 25-

4.1.1, be reduced for operations in geographice#§ined

restricted areas. These areas are designateddrdance with
the significant wave height $hdefining the area in line with
the provisions of regulation 25-2.2.

If the significant wave height {hin the area concerned is 1.5
m or less, then no additional water is assumecdctoraulate
on the damaged ro-ro deck. If the significant whegght in
the area concerned is 4.0 m or more, then the heigthe
assumed accumulated water shall be the value asécluin
accordance with regulation 25-4.1.1. Intermediati@es to be
determined by linear interpolation (see figure 3).

The height i is kept constant, therefore the amount of added
water is variable as it is dependent upon the hgelngle and
whether at any particular heeling angle the decleets
immersed or not (see figure 4). It shall be notedt tthe
assumed permeability of the car deck spaces i tiakken as
90% (cf. MSC/Circ.649), whereas other assumed #dod
spaces permeabilities are to be those prescribeéegination

5.

If the calculations to demonstrate compliancéhie specific
stability requirements relate to a significant wdnaght less
than 4.0 m, that restricting significant wave heighall be
recorded on the vessel's passenger ship safetfycedet

25-4.1.4 and .1.5

25-4.1.6

As an alternative to complying with the new stipil
requirements in regulation 25-4.11 or 25-4.1.3 an
Administration may accept proof of compliance viadeal
tests. The model test requirements are detailegtdnlation
25-5. Guidance notes on the model tests are cautampart

I of this Annex.

Conventionally derived SOLAS 90 standard limiting
operational curve(s) (KG or GM) may not remain aggile in
cases where ‘water on deck’ is assumed under tinas tef
regulation 25-4 and it may be necessary to determenised

15
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25-4.2.1

25-4.2.2

25-4.2.3

limiting curve(s) which take into account the effeof this
added water. To this effect sufficient calculations
corresponding to an adequate number of operatinaaights
and trims shall be carried out.

Note: Revised limiting operational KG/GM curves ynbe
derived by iteration, whereby the minimum excess GM
resulting from damage stability calculations witkater on
deck is added to the input KG (or deducted fromGM) used

to determine the damaged freeboardy, (ipon which the
quantities of water on deck are based, this prot®ssg
repeated until the excess GM becomes negligible.

It is anticipated that operators would begin saahiteration

with the maximum KG/minimum GM which could reasolyab
be sustained in service and would seek to mangpuia¢

resulting deck bulkhead arrangement to minimise etheess
GM derived from damage stability calculations withter on

deck.

As for conventional SOLAS damage requirements hoedkls
inboard of the B/5 line are considered intact ia #vent of
side collision damage.

If side structural sponsons are fitted to enablamgiance with

this regulation, and as a consequence there iscagaise in the
breadth (B) of the ship and hence the vessel'sd&tance
from the ship's side, such modification shall nause the
relocation of any existing structural parts or agwisting

penetrations of the main transverse watertight Hmdkls
below the bulkhead deck (see figure 5).

Transverse or longitudinal bulkheads/barrierscihare fitted
and taken into account to confine the movementsstimed
accumulated water on the damaged ro-ro deck needao
strictly ‘watertight’. Small amounts of leakage méye
permitted subject to the drainage provisions beiagable of
preventing an accumulation of water on the ‘othde’sof the
bulkhead/barrier. In such cases where scuppers neco
inoperative as a result of a loss of positive défece of water
levels other means of passive drainage shall badad.

The height (B of transverse and longitudinal
bulkheads/barriers shall be not less than (8,X rhetres,
where R, is the height of the accumulated water as caledlat
by application of the residual freeboard and sigaift wave
height (as referred to in regulations 25-4.1.1 @6e4.1.3).
However in no case is the height of the bulkhead#éyato be
less than the greater of:

1 2.2 metres; or

.2 the height between the bulkhead deck and therlpwint
of the underside structure of the intermediate agng
car decks, when these are in their lowered positibn
should be noted that any gaps between the topadbe
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bulkhead and the underside of the plating must be
‘plated-in’ in the transverse or longitudinal ditiea as
appropriate (see figure 6).

Bulkheads/barriers with a height less than thatiied above
may be accepted if model tests are carried outdordance
with part Il to confirm that the alternative desigmsures
appropriate standard of survivability. Care need$é¢ taken
when fixing the height of the bulkhead/barrier subht the
height shall also be sufficient to prevent progresflooding
within the required stability range. This rangenist to be
prejudiced by model tests.

Note: The range may be reduced to 10 degreesda\the
corresponding area under the curve is increasedME&C
64/22).

25-4.25.1

The area ‘A’ relates to permanent openings. lukhbe noted
that the ‘freeing ports’ option is not suitable f&rips which
require the buoyancy of the whole or part of theesstructure
in order to meet the criteria. The requirement Hat tthe
freeing ports shall be fitted with closing flapspievent water
entering, but allowing water to drain.

These flaps may not rely on active means. Thell bhaself-
operating and it shall be shown that they do natrict
outflow to a significant degree. Any significantfieiency
reduction shall be compensated by the fitting odiitamhal
openings so that the required area is maintained.

25-4.2.5.2

For the freeing ports to be considered effecthes minimum
distance from the lower edge of the freeing portthe
damaged waterline shall be at least 1.0 m. Theaulzdion of
the minimum distance shall not take into accouatdfiect of
any additional water on deck (see figure 7).

25-4.2.5.3

Freeing ports shall be sited as low as possibl¢hé side
bulwark or shell plating. The lower edge of theefrg port
opening shall be no higher than 2 cm above thehsal@ deck
and the upper edge of the opening no higher th@mm0O(see
figure 8).

Note: Spaces to which regulation 25-4.2.5 applies,those
spaces fitted with freeing ports or similar opesinghall not
be included as intact spaces in the derivatiorhefimtact and
damage stability curves.

25-4.2.6

1 The statutory extent of damage is to be appliedgathe
length of the ship. Depending on the subdivisi@andard the
damage may not affect any bulkhead or may onlycaffe
bulkhead below the bulkhead deck or only bulkhdzmira the
bulkhead deck or various combinations.
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2 All transverse and longitudinal bulkheads/basrievhich
constrain the assumed accumulated amount of whsdr se
in place and secured at all times when the shap $ea.

3 In those cases where the transverse bulkhea@tbas
damaged the accumulated water on deck shall hagenenon
surface level on both sides of the damaged bulkbeatdker at
the height [y (see figure 9).
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PART Il

MODEL TESTING

The purpose of these guidelines is to ensure umifyp in the
methods employed in the construction and verificaf the
model as well as in the undertaking and analysekeomodel
tests, while appreciating that available faciliteesd costs will
affect in some way this uniformity.

The content of regulations 25-5.1 and .2 is setf@natory.

25-5.3 — Ship model

1

The material of which the model is made is ngbantant in

itself, provided that the model both in the intaod damaged
condition is sufficiently rigid to ensure that its/drostatic

properties are the same as those of the actuabhshiplso that
the flexural response of the hull in waves is rgigle.

It is also important to ensure that the damagedpestments
are modelled as accurately as practicably possiblensure
that the correct volume of flood water is represdnt

Since ingress of water (even small amounts) ihi ihtact
parts of the model will affect its behaviour, maasushall be
taken to ensure that this ingress does not occur.

In model tests involving worst SOLAS damages rkarship
ends, it has been observed that progressive flgodas not
possible because of the tendency of the water ak te
accumulate near the damage opening and hence flawAs
such models were able to survive very high seastathile
they capsized in lesser sea states with less one8QLAS
damages, away from the ends, the limit £ 35% whsduced
to prevent this.

Extensive research carried out for the purposdeskloping
appropriate criteria for new vessels has cleargwshthat in
addition to the GM and freeboard being importamapeeters
in the survivability of passenger ships, the aredeun the
residual stability curve is also another major dact

Consequently in choosing the worst SOLAS damage for

compliance with the requirement of regulation 25-b.the
worst damage is to be taken as that which givesetrst area
under the residual stability curve.

Model particulars

.1 In recognising that scale effects play an ingoartole in
the behaviour of the model during tests, it is int@at to

ensure that these effects are minimised as much as
practically possible. The model shall be as large a
possible since details of damaged compartments are
easier constructed in larger models and the sdbdete

are reduced. It is therefore required that the mietgth

is not less than that corresponding to 1:40 s¢édevever

it is required that the model is not less than &esdong

at the subdivision load line.

It has been found during tests that the verticédrg of
the model can affect the results when tested dycalini
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It is therefore required that the ship is modetledt least
three super structure standard heights above tkbdad
(freeboard) deck so that the large waves of theavirain
do not break over the model.

.2 The model in way of the assumed damages shadlsbe
thin as practically possible to ensure that the armhof
flood water and its centre of gravity is adequately
represented. The hull thickness may not be mone #ha
mm. It is recognised that it may not be possibletf®
model hull and the elements of primary and secgndar
subdivision in way of the damage to be construetih
sufficient detaill and due to these constructional
limitations it may not be possible to calculate mately
the assumed permeability of the space.

.3 It is important that not only the draughts ire timtact
condition are verified, but also that the draughitghe
damaged model are accurately measured for cooelati
with those derived from the damaged stability
calculation. For practical reasons a tolerance Dimimn
will be accepted on all draught values.

4  After measuring the damaged draughts it mayooad
necessary to make adjustments to the permeabilityeo
damaged compartment by either introducing intact
volumes or by adding weights. However it is also
important to ensure that the centre of gravityhef lood
water is accurately represented. In this case any
adjustments made shall err on the side of safety.

If the model is required to be fitted with barsem deck
and the barriers are less than the height requiedav,

the model is to be fitted with TV monitors so tlzaty
‘splashing over’ and any accumulation of water ba t
undamaged area of the deck can be monitored. #n thi
case a video recording of the event is to form pathe
test records.

The height of transverse or longitudinal bulkheatisch
are taken into account as effective to confineatbeumed
accumulated sea water in the compartment concemed
the damaged ro-ro deck shall be at least 4 m ighhei
unless the height of water is less than 0.5 m.uchs
cases the height of the bulkhead may be calculated
accordance with the following:

Bh = 8h/v
where B is the bulkhead height; and
h, is the height of water.

In any event, the minimum height of the bulkhehélls
be not less than 2.2 m. However, in the case dii@ s
with hanging car decks, the minimum height of the
bulkhead shall be not less than the height to titkerside

of the hanging car deck when in its lowered positio

.5 In order to ensure that the model motion charatics
represent those of the actual ship it is importhat the
model is both inclined and rolled in the intact dibion
so that the intact GM and the mass distribution are
verified. The mass distribution shall be measuredir.
The transverse radius of gyration of the actugbh shiall
be in the range 0.35B to 0.4B and the longitudiadius
of gyration should be in the range 0.2L to 0.25L.
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Note: While inclining and rolling the model in the
damaged condition may be accepted as a check dor th
purpose of verifying the residual stability curnajch
tests shall not be accepted in lieu of the intestst

.6 It is assumed that the ventilators of the damage
compartment of the actual ship are adequate for
unhindered flooding and movement of the flood water
However in trying to scale down the ventilating
arrangements of the actual ship undesirable sétdete
may be introduced in the model. In order to enshed
no such effects occur it is recommended to consthec
ventilating arrangements to a larger scale thanahthe
model, ensuring that this does not affect the fbdwater
on the car deck.

.7 It is deemed appropriate to consider a damaggesh
representative of a cross section of the striking & the
bow region. The 15° angle is based on a study ef th
cross section at a distance of B/5 from the bowdor
representative selection of vessels of differepesyand
sizes.

The isosceles triangular profile of the prismataamage
shape is that corresponding to the load waterline.

Additionally in cases where side casings of witiths
than B/5 are fitted and in order to avoid any pussi
scale effects, the damage length in way of the side
casings shall not be less than 25 mm.

3 In the original model test method of resolutighdt the 1995

SOLAS Conference the effect of heeling induced bhg t
maximum moment deriving from any of passenger ciogd
launching of survival craft, wind and turning wastn
considered even though this effect was part of SOLA
Results from an investigation have shown, howetlsatf it
would be prudent to take these effects into acceauntt to
retain the minimum of 1° heel towards the damage fo
practical purposes. It is to be noted that heelfing to turning
was considered not to be relevant.

4 In cases where there is a margin in GM in theadbading
conditions compared to the GM limiting curve (dedvfrom
SOLAS 90), the Administration may accept that thargin is
taken advantage of in the model test. In such ctmessM
limiting curve shall be adjusted. This adjustmeaumh be done
as follows:
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Draught

d =d-0,6 (d-d.s)
where: ¢ is the subdivision draught; angdsds the lightship
draught.

The adjusted curve is a straight line betweenGMe used in
the model test at the subdivision draught and niergection
of the original SOLAS 90 curve and draught d.

25-5.4 — Procedure for experiments

1

Wave spectra

The JONSWAP spectrum shall be used as this descfitch-
and duration-limited seas which correspond to tlagority of

conditions world wide. In this respect it is imgort that not
only the peak period of the wave train is veriftad also that
the zero crossing period is correct.

It is required that for every test run the wavedpm is
recorded and documented. Measurements for thigdiacp
shall be taken at the probe closest to the waveingak
machine.

It is also required that the model is instrumensedthat its
motions (roll, heave and pitch) as well as itstadie (heel,
sinkage and trim) are monitored and recorded thrang the
test.

It has been found that it is not practical to ae$olute limits
for significant wave heights, peak periods and zmassing
periods of the model wave spectra. An acceptablgimbas
therefore been introduced.

To avoid interference of the mooring system vttile ship
dynamics, the towing carriage (to which the moosggtem is
attached) shall follow the model at its actualtdr§ speed. In
a sea state with irregular waves the drift speeltl mait be
constant; a constant carriage speed would resultowmn
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frequency, large amplitude drift oscillations, whimay affect
the model behaviour.

A sufficient number of tests in different wavaitrs shall be
necessary to ensure statistical reliability, be. vbjective shall
be to determine with a high degree of confidencat #mn
unsafe ship will capsize in the selected conditiods
minimum number of 10 runs shall be considered tvige a
reasonable level of reliability.

25-5.5 — Survival criteria

The contents of this paragraph are considereeegplanatory.

25-5.6 — Test approval

(@)
(b)
(c)
(d)

(e)
(f)

The following documents shall be part of the répgor the
Administration:

damage stability calculations for worst SOLARI anid-ship
damage (if different);

general arrangement drawing of the model tagethith
details of construction and instrumentation;

inclining experiment and measurements of rafdgjyration;

nominal and measured wave spectra (at the thiféerent
locations for a representative realisation andttiertests with
the model from the probe closest to the wave maker)

representative record of model motions, attitadd drift;
relevant video recordings.
Note: All tests shall be witnessed by the Admiaisbn.

23



Chapter D 1I-1 B-1

Figures referring to annex |
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