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ARTICLE 1

1.1. - BUREAU VERITAS is a Society the purpose of whose Marine
Division (the "Society") is the classi-

fication (" Classification ") of any ship or vessel or structure
of any type or part of it or systemtherein col-

lectively hereinafter referred to as a "Unit" whether linked to
shore, river bed or sea bed or not, whether

operated or located at sea or in inland waters or partly on
land, including submarines, hovercrafts, drilling

rigs, offshore installations of any type and of any purpose,
their related and ancillary equipment, subsea

or not, such as well head and pipelines, mooring legs and
mooring points or otherwise as decided by the

Society.

The Society:

prepares and publishes Rules for classification, Guidance Notes
and other documents (Rules);

issues Certificates, Attestations and Reports following its
interventions (Certificates);

publishes Registers.

1.2. - The Society also participates in the application of
National and International Regulations or Stand-

ards, in particular by delegation fromdifferent Governments.
Those activities are hereafter collectively re-

ferred to as " Certification ".

1.3. - The Society can also provide services related to
Classification and Certification such as ship and

company safety management certification; ship and port security
certification, training activities; all activi-

ties and duties incidental thereto such as documentation on any
supporting means, software, instrumen-

tation, measurements, tests and trials on board.

1.4.- The interventions mentioned in 1.1., 1.2. and 1.3. are
referred to as " Services ". The party and/or its

representative requesting the services is hereinafter referred
to as the " Client ".The Services are pre-

pared and carried out on the assumption that the Clients are
aware of the International Maritime

and/or Offshore Industry (the "Industry") practices.

1.5. - The Society is neither and may not be considered as an
Underwriter, Broker in ship's sale or char-

tering, Expert in Unit's valuation, Consulting Engineer,
Controller, Naval Architect, Manufacturer, Ship-

builder, Repair yard, Charterer or Shipowner who are not
relieved of any of their expressed or implied

obligations by the interventions of the Society.

ARTICLE 2

2.1. - Classification is the appraisement given by the Society
for its Client, at a certain date, following sur-

veys by its Surveyors along the lines specified in Articles 3
and 4 hereafter on the level of compliance of

a Unit to its Rules or part of them. This appraisement is
represented by a class entered on the Certificates

and periodically transcribed in the Society's Register.

2.2.- Certification is carried out by the Society along the same
lines as set out in Articles 3 and 4 hereafter

and with reference to the applicable National and International
Regulations or Standards.

2.3. - It is incumbent upon the Client to maintain the condition
of the Unit after surveys, to present

the Unit for surveys and to informthe Society without delay of
circumstances which may affect the

given appraisement or cause to modify its scope.

2.4. - The Client is to give to the Society all access and
information necessary for the safe and efficient

performance of the requested Services. The Client is the sole
responsible for the conditions of presenta-

tion of the Unit for tests, trials and surveys and the
conditions under which tests and trials are carried out.

ARTICLE 3

3.1. - The Rules, procedures and instructions of the Society
take into account at the date of their

preparation the state of currently available and proven
technical knowledge of the Industry. They

are not a standard or a code of construction neither a guide for
maintenance, a safety handbook

or a guide of professional practices, all of which are assumed
to be known in detail and carefully

followed at all times by the Client.

Committees consisting of personalities fromthe Industry
contribute to the development of those docu-

ments.

3.2. - The Society only is qualified to apply its Rules and to
interpret them. Any reference to them

has no effect unless it involves the Society's intervention.

3.3. - The Services of the Society are carried out by
professional Surveyors according to the applicable

Rules and to the Code of Ethics of the Society. Surveyors have
authority to decide locally on matters re-

lated to classification and certification of the Units, unless
the Rules provide otherwise.

3.4. - The operations of the Society in providing its Services
are exclusively conducted by way of

randominspections and do not in any circumstances involve
monitoring or exhaustive verifica-

tion.

ARTICLE 4

4.1. - The Society, acting by reference to its Rules:

reviews the construction arrangements of the Units as shown on
the documents presented by the Cli-

ent;

conducts surveys at the place of their construction;

classes Units and enters their class in its Register;

surveys periodically the Units in service to note that the
requirements for the maintenance of class are

met.

The Client is to informthe Society without delay of
circumstances which may cause the date or the

extent of the surveys to be changed.

ARTICLE 5

5.1. - The Society acts as a provider of services. This cannot
be construed as an obligation bearing

on the Society to obtain a result or as a warranty.

5.2. - The certificates issued by the Society pursuant to 5.1.
here above are a statement on the level

of compliance of the Unit to its Rules or to the documents of
reference for the Services provided

for.

In particular, the Society does not engage in any work relating
to the design, building, production

or repair checks, neither in the operation of the Units or in
their trade, neither in any advisory serv-

ices, and cannot be held liable on those accounts. Its
certificates cannot be construed as an im-

plied or express warranty of safety, fitness for the purpose,
seaworthiness of the Unit or of its value

for sale, insurance or chartering.

5.3. - The Society does not declare the acceptance or
commissioning of a Unit, nor of its construc-

tion in conformity with its design, that being the exclusive
responsibility of its owner or builder,

respectively.

5.4. - The Services of the Society cannot create any obligation
bearing on the Society or constitute any

warranty of proper operation, beyond any representation set
forth in the Rules, of any Unit, equipment or

machinery, computer software of any sort or other comparable
concepts that has been subject to any sur-

vey by the Society.

ARTICLE 6

6.1.- The Society accepts no responsibility for the use of
information related to its Services which was not

provided for the purpose by the Society or with its
assistance.

6.2.- If the Services of the Society cause to the Client a
damage which is proved to be the direct

and reasonably foreseeable consequence of an error or omission
of the Society, its liability to-

wards the Client is limited to ten times the amount of fee paid
for the Service having caused the

damage, provided however that this limit shall be subject to a
minimumof eight thousand (8,000)

Euro, and to a maximumwhich is the greater of eight hundred
thousand (800,000) Euro and one

and a half times the above mentioned fee.

The Society bears no liability for indirect or consequential
loss such as e.g. loss of revenue, loss

of profit, loss of production, loss relative to other contracts
and indemnities for termination of oth-

er agreements.

6.3.- All claims are to be presented to the Society in writing
within three months of the date when the Serv-

ices were supplied or (if later) the date when the events which
are relied on of were first known to the Client,

and any claimwhich is not so presented shall be deemed waived
and absolutely barred. Time is to be in-

terrupted thereafter with the same periodicity.

ARTICLE 7

7.1. - Requests for Services are to be in writing.

7.2. - Either the Client or the Society can terminate as of
right the requested Services after giving

the other party thirty days' written notice, for convenience,
and without prejudice to the provisions

in Article 8 hereunder.

7.3.- The class granted to the concerned Units and the
previously issued certificates remain valid until the

date of effect of the notice issued according to 7.2. here above
subject to compliance with 2.3. here above

and Article 8 hereunder.

7.4. - The contract for classification and/or certification of a
Unit cannot be transferred neither assigned.

ARTICLE 8

8.1.- The Services of the Society, whether completed or not,
involve, for the part carried out, the payment

of fee upon receipt of the invoice and the reimbursement of the
expenses incurred.

8.2. Overdue amounts are increased as of right by interest in
accordance with the applicable leg-

islation.

8.3. - The class of a Unit may be suspended in the event of
non-payment of fee after a first unfruitful

notification to pay.

ARTICLE 9

9.1.- The documents and data provided to or prepared by the
Society for its Services, and the informationavailable to the
Society, are treated as confidential. However:

clients have access to the data they have provided to the
Society and, during the period of classifica-

tion of the Unit for them, to theclassification fileconsisting
of survey reports and certificates which

have been prepared at any time by the Society for the
classification of the Unit;

copy of the documents made available for the classification of
the Unit and of available survey reports

can be handed over to another Classification Society, where
appropriate, in case of the Unit's transfer

of class;

the data relative to the evolution of the Register, to the class
suspension and to the survey status of the

Units, as well as general technical information related to hull
and equipment damages, are passed on

to IACS (International Association of Classification Societies)
according to the association working

rules;

the certificates, documents and information relative to the
Units classed with the Society may be

reviewed during certificating bodies audits and are disclosed
upon order of the concerned governmen-

tal or inter-governmental authorities or of a Court having
jurisdiction.

The documents and data are subject to a file management
plan.

ARTICLE 10

10.1. - Any delay or shortcoming in the performance of its
Services by the Society arising froman event

not reasonably foreseeable by or beyond the control of the
Society shall be deemed not to be a breach of

contract.

ARTICLE 11

11.1.- In case of diverging opinions during surveys between the
Client and the Society's surveyor, the So-

ciety may designate another of its surveyors at the request of
the Client.

11.2. - Disagreements of a technical nature between the Client
and the Society can be submitted by the

Society to the advice of its Marine Advisory Committee.

ARTICLE 12

12.1. - Disputes over the Services carried out by delegation of
Governments are assessed within the

frameworkof the applicable agreements with the States,
international Conventions and national rules.

12.2.- Disputes arising out of the payment of the Society's
invoices by the Client are submitted to the Court

of Nanterre, France.

12.3.-Other disputes over the present General Conditions or over
the Services of the Society are

exclusively submitted to arbitration, by three arbitrators, in
London according to the Arbitration

Act 1996 or any statutory modification or re-enactment thereof.
The contract between the Society

and the Client shall be governed by English law.

ARTICLE 13

13.1. -These General Conditions constitute the sole contractual
obligations binding together the

Society and the Client, to the exclusion of all other
representation, statements, terms, conditions

whether express or implied. They may be varied in writing by
mutual agreement.

13.2.- The invalidity of one or more stipulations of the present
General Conditions does not affect the va-

lidity of the remaining provisions.

13.3.- The definitions herein take precedence over any
definitions serving the same purpose which may

appear in other documents issued by the Society.BV Mod. Ad. ME
545k- 17December 2008

M A R I N E D I V I S I O N

G E N E R A L C O N D I T I O N S
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SECTION 1 GENERAL REQUIREMENTS AND CALCULATIONPRINCIPLESOF HULL
STRUCTURE

1 General

1.1 Application

1.1.1 The requirements of this Rule Note are applicable toships
having their hull and superstructure totally or partlymade of
composite materials or plywood.

The purpose of this Rule Note is to define the
generalrequirements for scantlings, with respect to:

- raw material

- methodology of composite and plywood calculation

- hull structure calculation approach

- classification and /or certification process.

The requirements of this Rule Note apply in addition to theRules
for the classification of ships, in particular the require-ments
concerning:

- the hull loading cases

- the permissible safety coefficients.

Note 1: The Rules for the classification of ships means:

the Rules for the Classification and the Certification of
Yachts(NR500).

1.1.2 Working process and inspection at works

Inspections at yard needed by the Society during ship
hullconstruction within the scope of the classification
and/orcertification of ships built in unit or mass production,
as

well as the process to grant the hull construction marks{

or

, are defined i n Sec 10.

1.1.3 Exceptions

Ship of unusual materials, form, speed, service or intendedto
carry special cargoes not provided by the Rules are

examined on a case-by-case basis.

2 Calculation principles of hullstructure

2.1 General

2.1.1 As a general rule, the review of hull structure is to
becarried out under the effect of global hull girder loads(forces
and moments which result from effects of local loadsacting on the
ship as a whole and considered as a beam),and the effect of local
loads (pressure and forces directlyapplied to the individual
structural members).

2.1.2 Definitions

In the present Rule Note, the meaning of the followingterms
is:

Laminate:

material made from several individual layers. The termlaminate
is used for panel (hull, superstructure or bulk-head) and for
stiffener elements (attached plating, webor flange)

Composite structure:

used for panel, secondary or primary stiffeners

Secondary stiffener:

stiffener supporting panels Primary stiffener:

stiffener supporting secondary stiffeners.

2.2 Calculation principles for panels

2.2.1 General

The scantling of composite and plywood panels are to besuch as
to satisfy the required strength under the local loadsand under the
global hull girder loads.

2.2.2 Panel review under local loads

The scantling of laminates and plywoods under local loads

are to be determined as defined in Sec 6, [5] and Sec 8,
[3]respectively, taking into account the local strength
analysisdefined in Sec 2, [2].

2.2.3 Panel review under global loads

The scantling of laminates under global hull girder loads areto
be examined for buckling considerations as defined inSec 6, [4],
taking into account the global strength analysisdefined in Sec 2,
[3].

The two following buckling cases are to be considered:

panel submitted to compression stress

panel submitted to shear stress.

The plate panels to be checked under buckling criteria
aremainly:

a) Under compression due to longitudinal global loads(hull of
monohull and floats of catamaran):

bottom and deck panels

side shell plating below strength deck and abovebottom areas

b) Under compression due to transverse global bending
ofcatamaran induced by torsion (primary transverse struc-ture of
cross deck of catamaran):

bottom and deck plating of cross deck

c) Under shear:

side shell plating of monohull and floats of catama-ran

primary transverse structure bulkheads of cross deckof
catamarans.

http://p/Paper%20to%20be%20used%20for%20NR/reference.pdfhttp://p/Paper%20to%20be%20used%20for%20NR/reference.pdfhttp://p/Paper%20to%20be%20used%20for%20NR/reference.pdf
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2.3 Calculation principles for secondary and

primary stiffeners

2.3.1 The scantling of composite and plywood secondaryand
primary stiffeners are to be such as to satisfy therequired
strength under:

local loads (as defined in Sec 2, [2.2]): see Sec 7, [3]

global hull girder loads (as defined in Sec 2, [3.2]), forthe
stiffeners contributing to the longitudinal strengthand/or to the
transverse strength for catamaran: see Sec7, [4].

3 Composite materials

3.1 General

3.1.1 The characteristics of composite materials to be usedin
the construction of ships are to comply with the present

Rule Note.

3.1.2 The following steps are to be carried out within thescope
of the classification and/or certification of ships builtin
composite materials, from a structural point of view:

raw materials: certification or equivalent process to

grant the hull construction marks{

or

(see Sec 10)

calculation of the theoretical mechanical characteristicsof the
laminates used for panels and stiffeners as definedin Sec 5
(individual layers) and Sec 6 (laminates)

mechanical sample tests representative of the hullsstructure
building to compare with the theoreticalmechanical characteristics
(see Sec 10)

structure drawings examination

preliminary survey of the yard and survey at work asdefined in
Sec 10.

3.1.3 The composites structure characteristics are
directlydepending on the type of:

resin

fibre

reinforcement fabric

hulls manufacturing process.All these particulars are taken into
account in the presentRule Note to characterize the composite
materials from amechanical point of view.

3.1.4 The composite materials considered in this presentRule
Note are basically those made from:

thermoset resins systems

glass, carbon or para-aramid based reinforcement fabrics

manufacturing processes as lay-ups (spray and hand),vacuums
(infusion) or pre-pregs.

Composite materials made of other resins systems, fibres
ormanufacturing processes may be accepted, provided
theirspecifications are submitted to the Society for
approvalaccording to [3.1.2].

3.2 Drawings and documents to be

submitted

3.2.1 As a rule, the drawings and documents to be submit-ted for
hull structure review are listed in the Rules for the

classification of ships (see [1.1.1], Note 1).

Additional drawings and documents listed in [3.2.2] and[3.2.3]
are to be submitted to the Society for examination.

3.2.2 Laminate

Following informations are to be given on drawings:

arrangement of the laminates for the various structuralelements
(thickness, definition of the successive layersof reinforcement,
mass per square meter in layers ofreinforcement, proportion in mass
or in volume of rein-forcement of each layer, directions of roving
layers andunidirectional reinforcements, dimension of lap
jointbetween layers)

direction of the laminates in relation with the ship
struc-ture

details of the connections between various
structuralelements

lamination of the pillars.

3.2.3 Individual layer

The technical specifications of suppliers with indication ofthe
types, trademarks and references of the resins and gel-

coats, reinforcements and core materials are to be supplied.

These specifications are to give the following informations:

for resins:

system (polyester, vinylester or epoxy), density, Youngmodulus,
shear modulus, Poisson coefficient, breakingstrength and elongation
at break

for reinforcements (unidirectional reinforcements, wovenrovings,
chopped strand mats):

fibres quality (type, density and breaking strength,Young
modulus and Poisson coefficient in fibre direc-

tion and normal to fibre direction), mass per squaremeter,
thickness and, for woven roving, weft-warp distri-bution

for core materials:

type and quality, density, tensile, compression and
shearstrengths and elasticity moduli.

4 Plywood materials

4.1 General

4.1.1 The characteristics of plywood materials to be used inthe
construction of ships within scope of classificationand/or
certification are to comply with the present RuleNote.
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4.1.2 The plywoods characteristics are directly dependingon the
timber species, ply number and thickness of eachply.

These particulars are taken into account in the present RuleNote
to characterize the plywood material from a mechani-

cal point of view and for hull structure review (see Sec 8).

4.1.3 The following steps are to be carried out within thescope
of the classification and/or certification of a ship builtin
plywood, from a structural point of view:

plywood material certification or equivalent process for

the assignment of the hull construction mark{

or

(see

Sec 8, [2.3])

structure drawings examination

preliminary survey of the yard and survey at work asdefined in
Sec 10.

4.2 Drawings and documents to be

submitted

4.2.1 As a rule, the drawings and documents to be submit-ted for
hull structure review are listed in the Rules for theclassification
of ships (see [1.1.1], Note 1).

Additional drawings and documents, as listed as follows,are to
be submitted:

plywood technical specification of the supplier withindication
of wood species, bond type, total thickness,plies thicknesses,
Young moduli and bending breakingstresses in the two main
directions of the panels

direction of plywood panels in relation with the
shipstructure

panel joining and stiffener joining, indicating the struc-ture
continuity of strength.
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SECTION 2 LOCALAND GLOBAL HULL STRENGTH ANALYSISHULL SCANTLING
CRITERIA

Symbols

CV : Rule partial safety coefficient taking into

account the ageing effect on the laminates

CF : Rule partial safety coefficient taking into

account the fabrication process and the repro-ducibility of the
fabrication, directly linked tothe mechanical characteristics of
the laminates

CR : Rule partial safety coefficient taking into

account the type and the direction of mainstresses applied to
the fibres of the reinforce-ment fabric of the laminates

CCS : Rule partial safety coefficient for combined

stresses in the individual layers of the laminates

CI : Rule partial safety coefficient taking into

account the type of loads (hydrostatic or slam-ming loads)

CBuck : Partial rule safety coefficient for laminate panel

buckling.

1 Hull structure scantling criteria

1.1 General

1.1.1 Scantling criteria for composite structure

The hull structure scantling criteria are based on actualsafety
coefficients, equal to the ratio between the actualapplied stresses
and:

a) the theoretical breaking stresses of the elementary
layersused for the full lay-up laminates (defined in Sec 5,
[5])and, when applicable

b) the critical stresses of the whole laminate (defined inSec 6,
[4]).

The actual safety coefficients are to be greater than the
min-imum rule safety coefficients defined in [1.3]. The values
ofthe minimum rule safety coefficients are specific to the typeof
ship and are to be taken equal to the values given in theRules for
the classification of ships (see Sec 1, [1.1.1], Note1).

Note 1: Breaking stresses directly deduced from mechanical
testsmay be taken over from theoretical breaking stresses if
mechanicaltest results are noticeably different from expected
values.

1.1.2 Scantling criteria for plywood structure

The hull structure scantling criteria are defined in Sec 8.

1.1.3 Bonding jointsAs a general rule, the bonding joints
between structural ele-ments are examined by direct calculation
taking intoaccount the adhesive characteristics defined in Sec 4,
[5].

1.2 Types of stresses considered

1.2.1 The different types of stresses considered to estimatethe
actual safety coefficients are:

a) For a safety coefficient analysis in each layer (ply byply
analysis) considering main stresses:

Main stresses 1 in the longitudinal direction of the

fibre: these stresses may be tensile or compressionstresses and
are mostly located in:

- 0 direction of unidirectional tape

- 0 and 90 directions of woven roving when theset of fibres are
interweaved

Main stresses 2 in the perpendicular direction of

the fibre: these stresses may be tensile or compres-sion
stresses and are mostly located in:

- 90 direction of unidirectional tape or combinedfabrics when
the set of fibres are stitchedtogether without criss-crossing of
fibre

Main shear stresses parallel to the fibre: these shear

stresses are located in the plane of the laminate (12)and/or
between each individual layer (IL1 and IL2,

also designated as inter-laminar shear stresses).

b) For a safety coefficient analysis in each layer (ply byply
analysis) considering a combined stress:

Combined stresses: the criterion considered is theHoffman
criterion.

c) For a safety coefficient analysis in the whole laminate(for
buckling analysis):

Main stresses in the longitudinal and transversedirections of
the panel: these stresses are compres-sion stresses

Shear stresses in the plane of the panel.

1.3 Minimum rule safety coefficients

1.3.1 General

The minimum rule safety coefficients are defined in relationwith
partial safety coefficients CV, CF, CR, C I, CCS and CBuck.

These partial safety coefficients are to be taken equal,
atleast, to the minimum values given in the Rules for the
clas-sification of ships (see Sec 1, [1.1.1], Note 1).

1.3.2 Main stresses

The minimum rule safety coefficient SF in each layer, equal

to the ratio between the actual main stresses defined in[1.2.1]
item a) and the theoretical breaking stresses definedin Sec 5, [5],
is to fulfil the following condition:

SF CV CF CR CI
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1.3.3 Combined stresses

The minimum rule safety coefficient SFCS , applicable to the

combined stresses in each layer, is to fulfil the
followingcondition:

SFCS CV CF CCS CI

where:

SFCS : Equal to the positive value of:

with:

i,

12: Actual stresses, in N/mm2, in the

considered local ply axis inducedby the loading case considered
andcalculated as defined in Sec 6 forpanels and Sec 7 for
stiffeners

bri , br12: Ply theoretical breaking stresses, in

N/mm2, in the local ply axis, asdefined in Sec 5, [5].

Note 1: The combined criterion SFCS is obtained from the
fol-

lowing equation:

1.3.4 Buckling

The minimum buckling rule safety coefficient SFB , applica-

ble to the whole laminate panel and equal to the ratiobetween
the actual compression stress defined in [1.2.1]item c) and the
critical buckling stress defined in Sec 6, [4],is to fulfil the
following condition:

SFB CBuck CF

2 Local scantling analysis

2.1 Application

2.1.1 The local scantling of panels, secondary and
primarystiffeners is to be reviewed according to:

local loads as defined in [2.2]

rule analysis as defined in Sec 6 for panels and in Sec 7for
stiffeners

minimum rule safety coefficients as defined in [1.3]
forlaminates and in Sec 8 for plywood structure.

2.2 Local loads

2.2.1 General

The rule local loads considered for the composite structure

analysis are the external loads defined in the Rules for
theclassification of ships (see Sec 1, [1.1.1], Note 1).

As a general rule, the different types of external loads to
beconsidered are:

a) hydrostatic loads

These static loads are considered as uniform on thelocal
structure (these loads are applied to bottom, side,deck,
superstructure, tank and bulkhead structures).

b) bottom slamming loads

These dynamic loads are considered as non-uniform onthe local
structure (these loads are applied on bottomstructures where
slamming may occur).

c) impact loads on side shell

These dynamic loads represent a wave impact on sideshell and are
considered as concentrated loads on thelocal structure (locally
distributed on the structure as awater column of water of 0,6 m
diameter).

d) wheel loads on deck when applicable.

2.2.2 Local load point location

Unless otherwise specified, the local loads are to be
calcu-lated:

a) for hydrostatic loads:

panels: at the middle of the panels

longitudinal stiffeners: at mid-span of the stiffeners

transverse stiffeners: at the lower point (pslower) and at
the

upper point (psupper) of the stiffeners.

b) for dynamic waves:

panels: at the middle of the panels

longitudinal and transverse stiffeners: at mid-span of
thestiffeners.

Note 1: Side shell primary stiffeners and cross deck primary
stiffen-ers are, as a general rule, examined with hydrostatic loads
only,

without taking into account the side shell and cross deck
impacts.

3 Global strength analysis

3.1 Application

3.1.1 Global hull girder longitudinal strength

As a rule, the global hull girder longitudinal strength is to
beexamined as defined in [4], for monohull ships and forfloats of
catamarans, in the following cases:

ships with length greater than 40 m, or

ships having large openings in decks or significant geo-metrical
structure discontinuity at bottom or deck, or

ships with a transverse framing system, or

ships with deck structure made of panels with smallthicknesses
and stiffeners with large spacings, or

ships with important deadweight, or

where deemed appropriate by the Society.

Note 1: For ships not covered by the above cases, the hull
girderstrength is considered satisfied when local scantlings are in
accord-ance with requirements defined in [2].

3.1.2 Global transverse strength of catamaran

As a rule, the global transverse strength of catamaran is tobe
examined as defined in [5] for all types of catamaran.

SF CSb b2 4a+

2a-------------------------------------=

a1

2

brc1brt1-------------------------

22

brc2brc2--------------------------

12brc1brt1

-------------------------12

2

br122

------------++=

b1 brc1 brt1( )

brc1brt1---------------------------------------------

2 brc2 brt2( )

brc2brt2---------------------------------------------+=

SF CS2 Fij i j SF cs F i i + 1>
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3.1.3 Finite element calculation

The global strength analysis may also be examined with aFinite
Elements Analysis submitted by the designer. In thiscase and where
large openings are provided in side shelland/or in transverse cross
bulkhead of catamaran, a special

attention is to be paid to ensure a realistic modelling of
thebending and shear strengths of the window jambs
betweenwindows.

3.2 Global loads

3.2.1 As a general rule, the different types of global loads
tobe considered and inducing overall bending moment andshear force
acting on the hull and/or platform of catamaranare:

a) Still water loads: the longitudinal distribution of
shiplightweight, weights carried in the ship and buoyancy

b) Wave loads: the distribution of wave loads in head sea

and/or quartering sea conditions.

The rule global still water and waves loads, their combina-tion
and calculation of the overall bending moment consid-ered for the
global hull structure rule analysis are defined inthe Rules for the
classification of ships (see Sec 1, [1.1.1],Note 1).

4 Longitudinal strength of monohullship or floats of
catamaran

4.1 General

4.1.1 Calculation of the hull or float girder strength
charac-teristics is to be carried out taking into account all
longitudi-nal continuous structural element of the hull or the
float.

A superstructure extending over at least 0,4 L may generallybe
considered as contributing to the longitudinal strength.

The transverse sectional areas of openings such as deckhatches,
side shell ports, side shell and superstructure doorsand windows,
in the members contributing to the longitudi-nal hull or float
girder strength, are to be deduced from theconsidered transverse
section.

Lightening holes, draining holes and single scallops in
lon-gitudinal stiffeners need not be deducted if their height
is

less than 0,25 hW , without being greater than 75 mm,where:

hW : Web height, in mm, of the considered longitudi-

nal.

4.1.2 Where the members contributing to the longitudinalstrength
are made in various composite materials, the bend-ing rigidity and
the neutral axis of the hull or float girdertransverse sections are
to be calculated taking into accountthe different Young moduli of
the longitudinal members.

The different Young moduli of the members, for the calcula-tion
of the transverse section inertia of the hull or float

girder, may be taken into account by a modification of
thethicknesses tref, obtained as follows:

where:

tref : Modified thickness of the element considered,

in mm

t : Actual thickness of the element considered, inmm

E : Actual Young modulus of the element consid-ered, in
N/mm2

Eref : Arbitrary Young modulus value chosen for the

transverse section, in N/mm2.

4.2 Strength characteristics

4.2.1 Section modulus

The section modulus ZAref, in any point of a transverse sec-

tion along the hull or float girder, is given, in m 3, by the
fol-lowing formula:

where:

IYref : Moment of inertia, in m4, of the transverse sec-

tion considered, calculated taking into accountall the
continuous structural elements of thehull or float contributing to
the longitudinalstrength as defined in [4.1], with respect to
thehorizontal neutral axis

z : Z co-ordinate, in m, of the considered point inthe
transverse section, above the base line

N : Z co-ordinate, in m, of the centre of gravity of the
transverse section, above the base line.

4.2.2 Section moduli at bottom and deck

The section moduli at bottom and at deck are given, in m3,by the
following formulae:

at bottom:

at deck:

where:

IYref, N : Defined in [4.2.1]VD : Vertical distance, in m, equal
to:

VD = zD N

zD : Z co-ordinate, in m, of the deck above the base

line.

4.3 Overall longitudinal bending strain and

stress

4.3.1 Strain

The overall longitudinal bending strain A in any point of a

transverse section, in %, is obtained from the following
for-mula:

where:tre f t

EEref-------=

ZArefIYref

z N----------------=

ZABref IYrefN

--------=

ZABref IYrefVD

--------=

AMV

ZAref Ere f----------------------- 10 1

=
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MV : Vertical overall longitudinal bending moment of

the combination global loads, in kNm, calcu-lated as indicated
in the Rules for the classifica-tion of ships (see Sec 1, [1.1.1],
Note 1)

ZAref : Section modulus calculated according to [4.2.1]

Eref : Arbitrary Young modulus value chosen for the

transverse section, in N/mm2.

4.3.2 Stress

The overall longitudinal bending stress A in any point of a

transverse section, in N/mm2, is obtained from the
followingformula:

where:

E : Young modulus of the considered element, inN/mm2

A : Overall longitudinal bending strain as defined

in [4.3.1], in %.

4.3.3 Structure scantling check

The actual safety coefficients calculated:

in each layer: on the basis of strain as defined in
[4.3.1],and

on the whole laminate: on the basis of stress as definedin
[4.3.2] (for buckling),

are to be as defined in [1.1.1].

5 Global strength of catamaran(longitudinal and transverse)

5.1 General

5.1.1 Type of calculation approach for catamaran

The global strength of catamaran is to be examined:

according to [4]: The moment of inertia IY is to be calcu-

lated for only one float. A platform between floatsextending
over at least 0,4 L is to be considered for thecalculation of IY.
In this case, IY is to be calculated with

the area bR and bWD as defined in Fig 3

and, for torsion strength checks:

according to [5.2] (simple deck platform), for catamaranhaving a
platform structure connecting the two floatsmade with transverse
primary members only, or

according to [5.3] (superstructure platform), for catama-ran
having a platform structure connecting the twofloats made with a
superstructure and main transverse

bulkheads.

The global strength of multihulls having more than twofloats are
to be examined on a case-by-case basis.

5.2 Global strength of simple deck platform

catamaran

5.2.1 General

The global strength of simple deck beam given in [5.2.2]and
[5.2.3] may be considered for ships having:

a platform made of a simple deck with transverse stiffen-ers,
and

a shear rigidity of the transverse stiffeners negligible
inrelation to their bending rigidity, and

deck beams extending through the breadth of each float.

5.2.2 Deck beam analysis

The reaction forces, in N, in way of each deck beam i andthe
corresponding bending moments, in Nm, are to be cal-culated as
follows (see Fig 1):

Fi = ri di

Mi = Fil

i / 2where:

: Rotation angle, in rad, of one hull in relation tothe other
around a transverse axis passingthrough G, equal to:

Mtt : Torsional moment, in kNm, as defined in the

Rules for the classification of ships (see Sec 1,[1.1.1], Note
1)

ri : Stiffness of each deck beam i, in N/m, equal to:

with:

l i : Span of deck beam i, in m, between

the inner faces of the hulls

[EiIi] : Bending rigidity of deck beam i, in

N/mm2, to be taken equal to [EXIY]

as defined in Sec 7, [7.1.3]

di : Abscissa, in m, of the deck beam i with respect

to origin G:

di = xi a

with:xi : Abscissa, in m, of deck beam i with

respect to origin O

a : Abscissa, in m, of the centre of grav-ity G with respect to
origin O:

5.2.3 Checking criteria

Each deck beam i is to be analysed as defined in Sec 7, [2]for
stiffeners, taking into account reaction F i and bending

moment Mi defined in [5.2.2].The actual safety coefficient deck
beams laminates are to be incompliance with the safety coefficients
defined in the Rulesfor the classification of ships (see Sec 1,
[1.1.1], Note 1).

AE

100---------- A=

Mtt

r id i2

------------------=

ri 12 Ei Ii

l

3i

--------------------- 10 2=
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Figure 1 : Transverse strength of catamaran

When deemed necessary, a buckling check of the platform

plate under compression stresses induced by the bending ofthe
deck beams may be carried out in accordance with Sec 6,

[4]).

5.3 Global strength of superstructure

platform catamaran

5.3.1 General

The global strength analysis of superstructure platform maybe
carried out by a beam model as shown on Fig 2, taking

into account the bending and shear stiffnesses of the
differ-

ent primary transverse bulkheads (and main beams) and ofone
float.

The transverses main beams are fixed in way of the innerside
shell of the other float.

Any other justified global analysis may be considered.

5.3.2 Main transverse cross deck model

Each resisting transverse member between floats is consid-ered
as a beam in the global model, taking into account:

its bending inertia about an horizontal axis (dependingmainly on
the web height of the transverse cross beamor bulkhead, the roof
deck thickness and the thicknessof the underside of the cross
deck)

its vertical shear inertia (depending on the web heightand
thickness of the transverse cross beam or bulkhead)

its span between inner side shells of the floats.

5.3.3 Float model

The float is modelled as a beam having, as far as
possible,its:

vertical and horizontal bending inertiae, and

shear inertia, and

torsional inertia about longitudinal float axis,

close to the actual float values.
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Figure 2 : Cross deck of catamaran - Model principle

The transverse sections of the float to be considered are to

take into account all the longitudinal continuous members

(plates and longitudinal stiffeners) in the areas bR and bWD
as

shown on Fig 3, where:

bR : Breadth equal to 10% of the roof longitudinallength

bWD : Breadth equal to 10% of the cross deck longitu-

dinal length.

Figure 3 : Hull girder strength area to be taken

into account for continuous members

(plates and stiffeners)

5.3.4 Wave model loading

The torsional moment exerted on the cross deck andinduced by
encountered waves in quartering sea may berepresented by two
vertical forces F, equal in magnitudeand opposite in direction, as
shown on Fig 2.

The magnitude of the force F, in kN, is to be taken equal
to:

F = MWT / LWL

where:

MWT : Torsional moment, in kNm, as defined in the

Rules for the classification of ships (see Sec 1,[1.1.1], Note
1)

LWL : Length of the float, in m, at full load water line.

Note 1: As a general rule, two successive loading cases are to
betaken into account: the case as shown on Fig 2, and the same
case

with forces in opposite direction.

5.3.5 Digging in wave loading

The digging in wave loading corresponds to the situationwhere
the catamaran sails in quartering head sea and hasthe fore end of
the floats burying themselves into theencountered waves.

The vertical and horizontal forces loading the floats and tobe
considered in the beam model defined in [5.3.1] aredefined in the
Rules for the classification of ships (see Sec 1,[1.1.1], Note
1).

5.3.6 Main structure check

a) Float structure:

The longitudinal strength of the floats is to be checked as

indicated in [4], considering the vertical bendingmoments and
the vertical shear forces deduced from thebeam model analysis under
platform torsional loadingdefined in [5.3.4] and [5.3.5].

Catamaran

centrelineLWL

Float
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The actual safety coefficients calculated:

in each layer: on the basis of strain as defined in[4.3.1],
and

on the whole laminate: on the basis of stress asdefined in
[4.3.2] (for buckling),

are to be as defined in [1.1.1].

b) Primary transverse structure:

Each resisting transverse member between floats (crossbeams,
bulkheads) is checked against bending andshear strengths, taking
into account the bendingmoments and shear forces resulting from the
beammodel analysis under platform torsional loading definedin
[5.3.4] and [5.3.5].

The values of bending moments and shear forces to beconsidered
are the one calculated in the transversebeams of the beam model, in
way of the modelled float.

The transverse distribution of vertical bending momentsand
vertical shear forces is shown in Fig 4.

Particular attention is to be paid to:

shear buckling check of transverse bulkheads

compression/bending buckling check of wet deckand cross deck
plating in areas where the bendingmoment is maximum.

The actual safety coefficients in each layer and on thewhole
laminate (for buckling) are to be as defined in[1.1.1].

Figure 4 : Transverse distribution ofbending moments and shear
forces

Figure 5 : Overall loads in the floats
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SECTION 3 MAIN STRUCTURE ARRANGEMENTSAND SPECIAL

FEATURES

1 General

1.1 Application

1.1.1 The requirements of the present Section apply to
lon-gitudinally and transversely framed structure arrangementsof
ships built in composite materials or plywood for:

single and double bottoms

sides and decks

superstructures and deckhouses.

1.1.2 Cut-out protections

As a rule, the edges of cut-outs in laminates are to be
pro-tected against water and moisture.

2 Bottom structure arrangement

2.1 General arrangement

2.1.1 The bottom structure is to be checked by the designerto
make sure that it withstands the loads resulting from
thedry-docking of the ship or the lifting by crane. These load-ing
cases are not within the scope of the present Rule Note.

2.1.2 For ships considered by the Flag Administration
aspassenger ships, it might be necessary to provide a continu-ous
double bottom. In such a case, the relevant require-ments of NR467
Rules for Steel Ships are applicable.

2.1.3 Provision is to be made for the free passage of water

from all the areas of the bottom to the suctions, by means
ofscallops in floors and bottom girders.

2.1.4 Additional girders and floors may be fitted in theengine
room to ensure adequate rigidity of the structure,according to the
recommendations of the engine supplier.

2.1.5 If fitted, solid ballast is to be securely positioned.
Ifnecessary, intermediate girders and floors may be required.

2.2 Longitudinal framing arrangement of

single bottom

2.2.1 As a general rule, ships with a longitudinally
framedsingle bottom are to be fitted with a continuous or
intercos-tal centre girder.

2.2.2 Where side girders are fitted locally in lieu of the
cen-tre girder, they are to be extended over a sufficient
distancebeyond the ends of the centre girder and an additional
stiff-ening of the bottom in the centreline area may be
required.

2.2.3 Centre and side girders are to be extended as far
aspossible towards the ends of the hull.

2.2.4 Where flanges of floors and girders are at the same

level, the web flange of the stiffer member is generally to
becontinuous. The continuity of the flange of the other mem-ber is
also to be ensured.

2.2.5 As a rule, bottom girders are to be fitted in way ofeach
line of pillars. If it is not the case, local longitudinalmembers
are to be provided.

2.2.6 Longitudinal secondary stiffeners are generally to
becontinuous when crossing primary members.

2.2.7 Cut-outs fitted in web of floors for the crossing of
bot-tom longitudinals are to be taken into account for shear

analysis of floors.

2.3 Transverse framing arrangement ofsingle bottom

2.3.1 In general, the height, in m, of floors at the
centrelineshould not be less than B/16. In the case of ships with
con-siderable rise of floor, this height may be required to
beincreased so as to assure a satisfactory connection to
theframes.

2.3.2 The ends of floors at side are to be located in line

with side transverse members.In some particular cases, it may be
accepted that floors endsat side be connected on a primary
longitudinal member ofthe side shell or of the bottom.

2.3.3 Openings and cut-outs in web of bottom girders forthe
crossing of floors are to be taken into account for shearanalysis
of floors.

2.4 Double bottom arrangement

2.4.1 Double bottom height

As a general rule, the double bottom height is to be:

sufficient to ensure access to all parts, and

not less than 0,7 m in way of the centre girder.
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2.4.2 Where the height of the double bottom varies, thevariation
is generally to be made gradually and over an ade-quate length; the
knuckles of inner bottom plating are to belocated in way of
floors.

Where such arrangements are not possible, suitable longitu-

dinal structures, such as partial girders, longitudinal
brack-ets etc., fitted across the knuckles are to be fitted.

2.4.3 Arrangement of floors

Floors are to be provided:

watertight in way of transverse watertight bulkheads

reinforced in way of double bottom steps.

2.4.4 Where the double bottom height exceeds 0,9 m,watertight
floors are to be fitted with stiffeners having ascantling not less
than the vertical stiffeners required forwatertight or tank
bulkheads.

2.4.5 Longitudinal secondary stiffeners

Bottom and inner bottom longitudinal secondary stiffenersare
generally to be continuous through the floors.

3 Side structure arrangement

3.1 Framing system

3.1.1 In a transverse framing system, structure of sides ismade
of transverse frames, possibly supported by
horizontalstringers.

3.1.2 In a longitudinal framing system, structure of sides
ismade of longitudinal frames supported by vertical
primarysupporting members.

3.2 Stiffener arrangements

3.2.1 Secondary stiffeners are normally to be continuousthrough
primary supporting members.

Otherwise, detail of the connection is examined by theSociety on
a case-by-case basis.

3.2.2 In general, the section modulus of tweendeck frames

is to be not less than that required for frames located
imme-diately above.

3.2.3 Transverse web frames and secondary side frames areto be
attached to floors and to deck beams by brackets or byany other
equivalent structure (see [3.4] and [3.5]).

3.3 Openings in the shell plating

3.3.1 Openings in the side shell are to be well rounded atthe
corners and located, as far as practicable, well clear
ofsuperstructure ends.

3.3.2 Large size openings are to be adequately compen-sated by
means of increased lamination. Such compensa-tion is to be partial
or total, depending on the stressesoccurring in the area of the
openings.

3.3.3 Openings for stabilizer fins are considered by theSociety
on a case-by-case basis.

The laminate of sea chests is generally to be equal to that
ofthe local adjacent shell plating.

3.3.4 Secondary stiffeners cut in way of side shell openingsare
to be attached to local structural members supported bythe
continuous adjacent secondary stiffeners or by anyother equivalent
arrangement.

3.4 Lower brackets of frames

3.4.1 In general, frames are to be continuous or bracketedto the
bottom floors.

3.4.2 Scantling of the lower brackets connecting frames tobottom
floors is to be examined by direct calculation asindicated in [3.5]
for upper brackets.

3.5 Upper brackets of frames

3.5.1 As a general rule, the sectional area and the
sectionmodulus of any end bracket are generally to be not less
thanthose of the stiffener supported by the bracket.

When a bracket is provided to ensure the simultaneous
con-tinuity of two (or three) stiffeners of equivalent stiffness,
thebracket scantling is to be examined by direct calculation,taking
into account the balanced bending moment in theconnection of the
two (or three) stiffeners.

3.5.2 The principle for connection of perpendicular stiffen-

ers located in the same plane or for connection of
stiffenerslocated in perpendicular planes is to be equivalent
to:

for stiffeners in the same plane: as shown in Fig 1

for stiffeners in perpendicular planes: as shown in Fig 2.

Figure 1 : Connection of stiffenerslocated in the same plane

C o m p o u n d f i l l i n g b e f o r e t h e m a t t i n g -
i n

c o n n e c t i o n o f t h e 2 s t i f f e n e r s

C o n t i n u i t y o f s t i f f e n e r f l a n g e

f i b r e s t o b e e n s u r e d
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Figure 2 : Connection of stiffenerslocated in perpendicular
planes

4 Deck structure arrangements

4.1 General

4.1.1 Adequate continuity of strength (deck laminates
andlongitudinal stiffeners) is to be ensured in way of:

stepped strength decks

changes in the framing system

large openings.

4.1.2 Deck supporting structures under cranes and wind-lass are
to be adequately stiffened.

4.1.3 Pillars or other supporting structures are generally tobe
fitted under heavy concentrated loads on decks.

4.1.4 Stiffeners are also to be fitted in way of the ends
andcorners of deckhouses and partial superstructures.

4.1.5 Beams fitted at deck hatch are to be effectively
sup-ported by at least two deck girders located at each side ofthe
deck opening.

4.2 Stiffener arrangements

4.2.1 Deck longitudinals are to be continuous in way ofdeck
transverses and transverse bulkheads.

Other arrangements may be considered, provided
adequatecontinuity of longitudinal strength is ensured.

4.3 Deck primary structure in way of

launching appliances

4.3.1 The scantling of deck primary structure
supportinglaunching appliances used for survival craft or rescue
boatsis to be determined by direct calculations, taking into

account the safe working load of the launching appliances.As a
general rule, the minimum rule safety coefficient appli-cable to
combined stresses SFCS, as defined in Sec 2, [1.3.3],

in the primary structure is to be not less than:

where:

CV , CF : Partial safety coefficients defined in Sec 2.

4.4 Openings

4.4.1 The deck openings are to be as much spaced apart
aspossible.

As practicable, they are to be located as far as possible
fromthe highly stressed deck areas or from the stepped
deckareas.

4.4.2 An increase of lamination plate or additional
rein-forcements may be requested where deck openings
arelocated:

close to the primary transverse cross bulkheads on
cata-marans

in areas of deck structural singularity (stepped deck...) in way
of the fixing of out-fittings.

4.4.3 As a rule, all the deck openings are to be fitted
withrounded corners. Generally, the corner radius is to be notless
than 5% of the transverse width of the opening.

4.4.4 Corner radiusing, in the case of two or more
openingsathwart ship in one single transverse section, is
consideredby the Society on a case-by-case basis.

4.5 Pillar arrangement under deck

4.5.1 Pillars are to be connected to the inner bottom at
theintersection of floors and bottom girders, and at deck at
theintersection of deck beams and deck girders.

Where it is not the case, an appropriate local structure
(par-tial floors, partial bottom girders, partial deck beams or
par-tial deck girders) is to be fitted to support the pillars.

4.5.2 Local high density core in stiffeners may be requiredin
way where pillars are attached at their heads and heels.

4.5.3 Manholes may not be cut in the girders and floorsbelow the
heels of pillars.

4.5.4 Local structural bulkheads may be considered as pil-

lars, provided that their scantlings comply with Sec 9.

4.5.5 The scantlings of pillars are to comply with
therequirements of Sec 9.

5 Bulkhead structure arrangements

5.1 General

5.1.1 Bulkheads may be horizontally or vertically stiffened.

Stiffening of horizontally framed bulkheads consists of
hori-zontal secondary stiffeners supported by vertical primary

supporting members.Stiffening of vertically framed bulkheads
consists of verticalsecondary stiffeners which may be supported by
horizontalstringers.

C o n t i n u i t y o f b r a c k e t

f l a n g e f i b r e s t o b e e n s u r e d

SF CS 3 C V CF
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5.1.2 The structural continuity of vertical and
horizontalprimary supporting members with the surrounding
support-ing hull structures is to be carefully ensured.

5.1.3 As a general rule, transverse bulkheads are to be
stiff-ened in way of bottom and deck girders, by vertical
stiffen-

ers in line with these girders, or by an equivalent system.

Where a deck girder is not continuous, the bulkhead verti-cal
stiffener supporting the end of the deck girder is to bestrong
enough to sustain the bending moment transmittedby the deck
girder.

5.2 Watertight bulkheads

5.2.1 The number and location of the watertight bulkheadsare to
be in accordance with the relevant requirements ofthe damage
stability criteria or with the general arrange-ment as defined in
the Rules for the classification of ships

(see (see Sec 1, [1.1.1], Note 1)).

5.2.2 Crossing through watertight transverse bulkheads ofbottom,
side shell or deck longitudinal stiffeners is to bewatertight.

5.2.3 Stiffeners of watertight bulkheads are to end in wayof
hull structure members and be fitted with end brackets.

Where this arrangement is made impossible due to hulllines, any
other solution may be accepted provided embed-ding of the bulkhead
secondary stiffeners is satisfactorilyachieved.

5.2.4 The secondary stiffeners of watertight bulkheads inthe
tweendecks may be snipped at ends, provided theirscantling is
increased accordingly.

5.2.5 The scantling of watertight doors provided in
thewatertight bulkheads is to be equivalent to the
adjacentbulkhead.

5.2.6 Where vertical secondary stiffeners are cut in way
ofwatertight doors, reinforced stiffeners are to be fitted to
sup-port the interrupted stiffeners.

5.3 Non-tight bulkheads

5.3.1 As a rule, non-tight bulkheads not acting as pillars areto
be provided with vertical stiffeners being at a maximum:

0,9 m apart, for transverse bulkheads

two frames apart, with a maximum of 1,5m, for longitu-dinal
bulkheads.

5.3.2 Wash bulkheads

As a rule, the total area of openings in a tank wash bulk-head
is to be between 10% and 30% of the total area of thewash
bulkhead.

5.4 Bulkheads acting as pillars

5.4.1 As a rule, bulkheads acting as pillars (i.e. thosedesigned
to sustain the loads transmitted by a deck struc-ture) are to be
provided with vertical stiffeners.

5.4.2 The vertical stiffening members are to be fitted on
thebulkhead in line with the deck primary supporting
memberstransferring the loads from the deck to the bulkhead.

These vertical stiffeners are to be calculated with the
appli-cable requirements defined for pillars (see Sec 9)
consider-

ing, for the associated plating, a width equal to 30 times
theplating thickness.

5.5 Bracketed stiffeners

5.5.1 The bracket scantlings of bulkhead stiffener ends
aredetermined by direct calculation taking into account thebending
moment and shear force acting on the stiffeners inway of the
brackets, as defined in Sec 7.

6 Superstructure and deckhousearrangements

6.1 Superstructure materials

6.1.1 Special attention is to be given to any
specificrequirements from the Flag Administration about the
struc-tural materials and the structural fire protection in the
super-structures.

6.2 Connections of superstructures anddeckhouses with the hull
structure

6.2.1 Superstructure and deckhouse frames are to be fitted,as
far as practicable, in way of deck structure and are to
beefficiently connected.

Ends of superstructures and deckhouses are to be
efficientlysupported by bulkheads, diaphragms, webs or pillars.

Where hatchways are fitted close to the ends of superstruc-tures
and deckhouses, additional strengthening may berequired.

6.2.2 Connection to the hull deck of corners of superstruc-tures
and deckhouses is considered by the Society on acase-by-case basis.
Where necessary, local reinforcementsmay be required.

6.2.3 As a general rule, the side plating at ends of
super-structures is to be tapered into the side shell bulwark or
the

sheerstrake of the strength deck.Where a raised deck is fitted,
the local reinforcement in wayof the step is to extend, as a
general rule, over at least 3-frame spacings.

6.3 Structural arrangement ofsuperstructures and deckhouses

6.3.1 Superstructures contributing to the hull girder
longi-tudinal strength are to be examined, on top of local
scant-ling, taking into account the global strength analysis
asdefined in Sec 2, [3].

6.3.2 Web frames, transverse partial bulkheads and
otherequivalent strengthening of each superstructure tier are tobe
arranged, where practicable, in line with the transversereinforced
structure below.
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Web frames are also to be arranged in way of large open-ings,
tender davits, winches, provision cranes and otherareas subjected
to local loads.

6.3.3 Openings

All the openings exposed to greenseas, in superstructuresand
deckhouses, are to be fitted with sills or coamings asdefined in
the Rules for the classification of ships (see Sec 1,[1.1.1], Note
1).

The attention of the Shipowner, shipyard and designer isdrawn on
the fact the flag Administration may request appli-cation of
National Rules.

6.3.4 Access and doors

Access openings cut in side plating of enclosed superstruc-tures
are to be fitted with doors having a strength equivalentto the
strength of the surrounding structure.

Special consideration is to be given to the connection of

doors to the surrounding structure.Securing devices which ensure
watertightness are toinclude tight gaskets, clamping dogs or other
similar appli-ances, and are to be permanently attached to the
bulkheadsand doors. The doors are to be operable from both
sides.

6.3.5 Constructional details

The vertical stiffeners of the superstructure and deckhousewalls
of the first tier (directly located above the freeboarddeck) are to
be attached to the decks at their ends.

Brackets are to be fitted at the lower end and, preferablytoo,
at the upper end of the vertical stiffeners of the exposedfront
bulkheads of engine casings and superstructures.

7 Helicopter deck

7.1 General

7.1.1 Structure of the helicopter deck located on
super-structure weather deck or on platform permanently con-nected
to the hull structure is to be examined according togeneral
arrangement, as applicable, and loading loads asdefined in NR467
Rules for Steel Ships, Pt B, Ch 9, Sec 10.

Where the acceleration at helicopter centre of gravity
forupright and inclined ship conditions are not defined by the

ship designer, values determined on the basis of NR467 areto be
taken into account.

Landing area laminates, as well as secondary and
primarystiffeners, are to be examined by direct calculations. It is
tobe checked that the safety coefficients, defined in Sec 2,
[1],are at least equal to the minimum rule safety coefficientsgiven
in the Rules for the classification of ships (see Sec 1,[1.1.1],
Note 1), multiplied by the following coefficients:

1,4 for landing area located above accommodationspaces

1,15 for landing area located outside a zone
coveringaccommodation spaces

1,0 for emergency condition.Attention is drawn on any possible
specific requirement thatcould be issued by Flag Administration
with respect to thestructural fire protection and the use of
composite materials.

8 Special features

8.1 Bow door and bow visor

8.1.1 Plate and secondary stiffeners

Scantlings of the plates and secondary stiffeners of bowdoor and
bow visor are to be not less than scantlings of theplates and
secondary stiffeners of hull fore part obtainedaccording to the
Rules for the classification of ships (see Sec1, [1.1.1], Note 1)
and to the general requirements definedin the present Rule
Note.

8.1.2 Primary supporting members

Primary supporting member scantlings are to be determinedas
defined in NR467 Rules for Steel Ships, Pt B, Ch 9, Sec 5,taking
into account the scantling requirements defined inthe present Rule
Note.

The safety coefficients to be taken into account to checkthese
elements are those defined in Sec 2, [1.3], increasedby a
coefficient to be taken at least equal to 1,3.

8.1.3 Securing and supporting devices

Securing and supporting devices are to be examined on acase by
case by the Society and on the bases defined in[8.1.2]. A
particular attention is to be drawn to the connec-tion between
metal devices and composite structure.

8.2 Rudders

8.2.1 Forces and torque acting on a rudder are to be calcu-lated
on the basis of NR467 Rules for Steel Ships, Pt B, Ch10, Sec 1, or
of the Rules for the classification of ships (seeSec 1, [1.1.1],
Note 1).

Where it is not specified otherwise, the safety coefficients
tobe taken into account to check the rudder blade and therudder
stock are those defined in Sec 2, [1.3], increased bya coefficient
to be taken at least equal to 1,3 for the com-bined stress rule
safety coefficient SFCS.

8.3 Water jet propulsion tunnel

8.3.1 The drawings of water jet ducts, ship supportingstructure,
thrust bearing, as well as shell openings and localreinforcements,
are to be submitted for examination.

The pressure in water jet ducts, the forces and momentsinduced
by the water jet to the ship structure and the calcu-lation
procedure from the designer are to be specified.

In no case the scantlings are to be taken less than
therequirements defined in:

the present Rule Note, for the surrounding hull structure

NR396 Rules for the Classification of High Speed Craft,

Ch 3, C3.9.2. In this case, the minimum rule safety
coef-ficients to take into account for the structure check,
asdefined in Sec 2, [1.3], are to be the same than thoseconsidered
for the hull bottom structure.
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8.4 Foils and trim supports

8.4.1 Foils and trim tab supports are not covered within
thescope of classification and/or certification.

Forces and moments induced by these elements, as well asthe
designer calculation, are to be submitted for the exami-nation of
the surrounding ship structure reinforcements.

As a general rule, attachment structure of foils to the
shipstructure are to be located within watertight compartmentsor
equivalent.

8.5 Lifting appliances

8.5.1 As a rule, the permanently fixed parts of lifting
appli-ances fitted into the hull, as well as the associated
localreinforcements, are considered as integral part of the hulland
are to be checked.

The forces and moments transmitted by the cranes to theship
structure are to be submitted to the Society.

For cranes having a safe working load F less than 50 kN,and when
the deadweight of the cranes is unknown, thebending moment M, in
kNm, induced by the crane pedes-

tal to the hull is to be taken equal to:M = 2,2 F x0

where:

x0 : Maximum jib radius of the crane, in m.

Cranes having a safe working load greater than 50 kN are tobe
examined on a case-by-case basis.

Local reinforcements and hull structure surrounding thecrane
pedestal are to be checked by direct calculations, tak-ing into
account the safety coefficients defined in Sec 2,[1.3].
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SECTION 4 RAW MATERIALSFOR LAMINATES

1 General

1.1 Application

1.1.1 The mechanical characteristics of laminates used
forcomposite structure depend on raw materialscharacteristics.

The present Section gives general informations on the stateof
the art about the main raw materials used for laminatesin composite
boat building.

1.2 Definitions

1.2.1 The raw materials, used in boat building, are of fourmain
types: resin systems, reinforcements, core materialsand
adhesives.

1.2.2 Resin systems

Resin systems (or matrix) are thermoset resins (initial
liquid,hard and stiff cross linked material that does not return
liq-uid when cured). Resin is used to:

link reinforcements together

protect reinforcements from impact, moisture and abra-sion

spread loads through reinforcements layers.

Resin systems dealt with in this Section are
polyester,vinylester and epoxy systems (see [2]).

1.2.3 Reinforcements

Reinforcement fabrics are used to improve
mechanicalcharacteristics of laminates.

Reinforcement fabrics may be constructed with interlacedyarns or
without interlacing, named respectively woven rov-ings and stitched
rovings.

Reinforcement fabrics dealt with in this Section are made of

continuous yarns, manufactured with glass, carbon or para-aramid
fibres (see [3]).

1.2.4 Core materials

Core materials are used in laminate sandwich to improveglobal
moment of inertia of the whole laminate. Sandwichlaminates are made
of two reinforced faces also namedskins, separated by and jointed
to a core.

Core materials dealt with in this Section are syntheticfoams,
natural cores and honeycombs (see [4]).

1.2.5 Adhesives

Adhesive materials are generally considered as resin sys-tems
and are used to bond together different compositestructures or to
bond skins to core in sandwich laminates(see [5]).

1.3 Certification of raw materials

1.3.1 Use restriction of raw materials

Raw materials are to be used within the limits fixed by the

manufacturer, taking into account the compatibility

between the different materials and the laminating process.

In this respect, the Surveyor may ask any useful
justification

to be submitted, such as:

technical data sheet of main raw materials (resin, rein-

forcement fabrics and cores)

manufacturer guarantee for raw materials used in naval

construction (stability regarding ageing in marine envi-

ronment, resistance to hydrolysis ...)

type and proportion of catalyst, hardener and accelera-

tor recommended by the manufacturer to be adjusted in

the different circumstances of conditions of work (ambi-

ent atmosphere, i.e. temperature, relative humidity)

type approval certificate granted by a recognized Society.

1.3.2 Certification of raw materials

As a general rule, the main raw materials (resins,
reinforce-ment fabrics and cores) used in the laminates for the
con-

struction of ships built in composite materials are to be

certified within the scope of the classification and/or
certifi-

cation and, in particular, for the assignment of the
construc-

tion marks { or .

This process of raw material approval is described in Sec
10,
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