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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):
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committee SC 12, Large yachts.
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Large yachts — Strength, weathertightness and
watertightness of glazed openings —

Part 3:
Quality assurance, installation and in-service inspection
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ISO

Scope
5 document specifies
the content of the product data sheet of glazing materials for use on yachts;

the evaluation of conformity to the product data sheet of laminated glass and laminated s
for use on yachts,

yacht, and
methods for survey of installed glazing.

pes not cover distortion of view or aesthetic aspects,

Normative references

following documents are referred toxin the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition 0f'the referenced document (including any amendmen

527-2, Plastics — Determination of tensile properties — Part 2: Test conditions for md
usion plastics

1288-3, Glass in bujlding — Determination of the bending strength of glass — Part 3
fimen supported at two’points (four point bending)

11336-1:2012; Large yachts — Strength, weathertightness and watertightness of glazed (
E 1: Design criteria, materials, framing and testing of independent glazed openings

11963, Rlastics — Polycarbonate sheets — Types, dimensions and characteristics

125438-1, Glass in building — Laminated glass and laminated safety glass — Part 1: Defi

des

'ription of component parts

afety glass

the product labelling and identification methods for glass supplied for installation ¢n board a

Pir content
pplies. For
[s) applies.
ulding and

: Test with

penings —

hitions and

ISO 12543-2, Glass in building — Laminated glass and laminated safety glass — Part 2: Laminated
safety glass

ISO 12543-3, Glass in building — Laminated glass and laminated safety glass — Part 3: Laminated glass

ISO 12543-4, Glass in building — Laminated glass and laminated safety glass — Part 4: Test methods for
durability

ISO 12543-5, Glass in building — Laminated glass and laminated safety glass — Part 5: Dimensions and
edge finishing

ISO 12543-6, Glass in building — Laminated glass and laminated safety glass — Part 6: Appearance

© IS0 2019 - All rights reserved
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ISO 21005, Ships and marine technology — Thermally toughened safety glass panes for windows and side

scuttles

ISO/IEC 17

025, General requirements for the competence of testing and calibration laboratories

EN 572-1, Glass in building — Basic soda-lime silicate glass products — Part 1: Definitions and general
physical and mechanical properties

EN 1863-1, Glass in building — Heat strengthened soda lime silicate glass — Part 1: Definition and

description

EN 12150 Gl’uoo l'll bl/ll'l’dl.lly TILICI Illully tUMMhCIlCd oudu l’l'lllC Jl.l'l'butc oujpct_y 'yluoo PMI l:- 1, Dc_ltl.lll. ion
and descrigtion

EN 12337-1, Glass in building — Chemically strengthened soda lime silicate glass — Part 1: Definition |and
description

EN 12603, {zlass in building — Procedures for goodness of fit and confidence intervals forWeibull distribyited
glass strength data

EN 14449, [zlass in building — Laminated glass and laminated safety glass — Evaluation of conformity,

DIN 2304, ]

dhesive bonding technology — Quality requirements for adhesive-bonding processes

3 Termis and definitions

For the puy
and the fol

31

owing apply.

initial exajmination

initial veri

Note 1 to e
testing of rg

3.2
test repor
document

3.3

productd
document
for the pro
process an

3.4

ication that the properties of the produgt are as given in the product description

htry: The initial examination can and.generally does consist of a combination of actual (phys
presentative samples of production.or of prototypes and assessment of documentation.

k
hat gives the results,ef an initial examination

pscription

berties, as\weéll as specific reference(s) to characteristics that are modified by the produc
d the infermation required to carry out survey on the manufacturing process

poses of this document, the terms and definitions given in ISO 12543 (all parts), ISO 11336-1,

cal)

hat details the-felevant properties of the glazing product, including the permitted tolerances

Fion

significan

change
5

variation in performance beyond the permitted tolerance for the relevant parameters

3.5

glazing manufacturer
entity issuing and signing the declaration of conformity

3.6

product data sheet

document giving the properties of the final product, intended to be published to be used for engineering
purposes

2 © IS0 2019 - All rights reserved
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3.7

recognized organization

institution authorized by the Flag State of the vessel to do load line inspections for the Flag State ,
typically the Classification Societies

3.8
monolithic glazing
glazing material of which the panes consist of one single ply of one material only

EXAMPLE Single pane thermally toughened safety glass (TTG) and sheets of polycarbonate or polyacrylic
material.

3.9
compound glazing material
glazing material of which the panes consist of stacks of plies of similar or different ‘materigls that are
lamfinated or otherwise permanently connected to each other

EXAMPLE Laminated glass and laminates of glass plies with polycarbonate or polyacrylic materfial.

3.1

dedlaration of conformity
stalement by the manufacturer declaring that the properties of the product are as given in the relevant
profduct data sheet

3.1

marine grade TTG
thermally toughened safety glass as assumed in existingmaritime standards, typically compliant with
[SO|21005, which can be vertically processed, need netto be heat soaked, and accepted by bdtch testing

31
L1
virtlual line drawn at a height of 2,5 % of the-breadth of the yacht (B), or a height of 500 mm,whichever
is greater, above the design waterline

3.138
L2
virfual line drawn at a height ofi ;4 + 0,02xL above the design waterline, with 0,02xL not exgeeding 3 m

Note 1 to entry: h 4 (standardsuperstructure height) and L (load line length) are defined in ISO 113$6-1.

3.14
L3
virtual line at a height of 2xh 4 + 0,02xL above the design waterline, with 0,02xL not exceed|ng 3 m

Note 1 to entfy:)h4 (standard superstructure height) and L (load line length) are defined in ISO 11336-1.

4 |Requirements for glazing material products

4.1 Product data sheet

4.1.1 General
For each glazing material a product data sheet shall be provided.

All glass elements shall meet the characteristics and properties declared in the product data sheet for
that element.

The product data sheet is the central document on the basis of which conformity with this standard
shall be examined.

© IS0 2019 - All rights reserved 3
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The product data sheet gives a specification of the product properties that are relevant for the
application on board.

The glazing manufacturer is responsible for the preparation and maintenance of the product data sheet.

The product data sheet can describe a single product or a family of products.

The product data sheet shall be public or available upon request.

The product data sheet shall contain at least the normative information given in 4.1.1 and, as applicable,
in 4.1.2 to 4.1.4. The product data sheet may also contain other information.

4.1.2 DeJta to be provided for all glazing materials

For all pro
1y

per sq
2) The sp

compo
3) Charag
4)
5) Confir

board.
6) Adesc
7) Categd
8) Confir
9) Inform
10) Instru
11) Instru
12) Instru
13) Instru
413 D

lucts, the product data sheet shall contain the following.

How the product can be recognized and global characteristic properties: overall thiekness, we

lare meter, characteristic visual features.

ecific information on material and build-up as described in 4.1.3 or@:l.4 for monolithic
und glazing respectively.

teristic mechanical properties of the product. See 4.2.1.

An indjication of the failure mode and load bearing capabilities after failure. See 4.2.2.

mation that the product does not contain materials not permitted for the application
See 4.3.

Fiption of the edge finishing method.

ry of durability. See 4.4.

ation about any fire rating in accordance with the FTP Code the material complies with

any pafrticular conditions pertaining to this approval.

Ctions or a reference to instructions for mounting the product.
Ctions or a reference to)instructions for maintaining the product.
Ctions or a referénce to instructions for inspection of the product.

Ctions or a reference to instructions for replacing/disposing the product.

mation whether the product is suitable for application in way of control positions. See 4.3.

ght

and

on

and

nts

Ta tobe provided for monolithic glazing materials and monolithic glazing componel

For thermally)toughened safety glass (TTG) compliant with EN 12150-1 or ISO 21005, the normagive
part of the product description shall contain a reference to EN 12150-1 or ISO 21005, whichever the
manufacturer claims compliance with. In addition the toughening process (horizontal or vertical) shall
be specified.

For polycarbonate compliant with ISO 11963, the normative part of the product description shall as a
minimum contain a reference to ISO 11963.

For polymethyl methacrylate (PMMA) and other transparent materials of which the properties are not
laid down in an ISO standard, the normative part of the product description shall be as for compound
glazing materials.

© ISO 2019 - All rights rese
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4.1.4 Data to be provided for laminated safety glass and for compound glazing materials
The normative part of the product description shall as a minimum contain the following information.

— For laminates made only of glass and interlayer: a reference to ISO 12543 (all parts) and all other
standards with which the manufacturer claims compliance.

— For laminates in which other materials than glass and interlayer material are applied: a reference to
any standard with which the manufacturer claims compliance.

— Component parts:

— glass types and thicknesses applied in the laminates:

(i) for glazing components of chemically strengthened soda lime silicate glags (CSG) compliant
with EN 12337-1, the normative part of the product description shall contain a reference to
EN 12337-1,

(ii) for glazing components of heat strengthened glass (HSG) compliant with EN 1863-1, the
normative part of the product description shall contain a reference to EN 1863-[,

(iii) for glazing components of annealed float (AG) compliant with EN 572-1, the norinative part
of the product description shall contain a reference to(EN 572-1;

— edge finishing type including e.g. sealing, protection;

— plastics glazing sheet materials types and thicknesses;

— interlayer types and thicknesses.

— | The order of stacking of the components.

— |Lamination process applied, e.g. foil, cast-in-place.

— |Coatings if present and their positipirrelative to an interlayer.

The interlayers may be listed either

a) |in full, i.e. chemical composition and mechanical properties, or

b) |by a manufacturer's,code that refers to a material information sheet.
Thd definition of preduct families shall be consistent with the normative part of the product|data sheet.

Theg substitutiof-of materials and/or components shall maintain the conformity with the product
dats sheet.

When there are defined alternative materials for a certain component, these substitutes cah be added
to the-product family and also the product data sheet when compliance has been demonstrated.

When a component is described by a manufacturer’s code, the data of the component shall be available.

4.1.5 Insulated glazing units

The normative part of the description shall as a minimum contain the following information.
— Information as in 4.1.3 or 4.1.4 as applicable for the panes.

— Type/material of spacer.

— Permissible temperature range.

— Load bearing capacity of spacer and of connection between spacer and glass.

© IS0 2019 - All rights reserved 5
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4.2 Detailed description of the properties

Suitability and limitations for application in situations where the glazing is mounted with free edges.

Most properties in 4.1 are straight forward, but some require explanation or specification. This section
describes how properties can be determined.

4.2.1 Mechanical properties

The property values shall reflect values as obtained from 4-point bending test according to ISO 1288-3,

and to rept

The referel
values give
fractile.

Alternativg

t-Student dlistribution. This is the simplified method.

The produ
standard V|

See Annex

Where pr
diaphragm

4.2.1.1

Mechanical
be express
flexural sti
properties

teq' o 1]

produ

teq_w, 1
produ

For ease of
— Mf, in |

D,inN

NMechanical properties to be specified

n mm, the thickness of a-pane of marine grade TTG giving the same bending stiffness as

esent tire foad feveltat whichthere s5-96 probabitity of breakage:

1ce method to assess the results is using the Weibull distribution according to EN 12603.
n should represent the stress level corresponding to the lower 95 % probability cutve at

ly this probability can be taken as the lower threshold of the 90 % confidé€nce interval to|

ct data sheet shall specify whether the statistic analysis of the results is carried out via
Veibull method or the simplified t-Student method.

E for a further explanation of the reference method and the-simplified method.

perties are derived from results of pressure testsy the results shall be corrected
effects and statistically processed to derive the 5 %.probability of breakage load level.

properties of laminates with interlayers catising partial collaboration between plies car
ed well in terms of stress and strain. Forteasons of simple application, flexural strength
ffness are therefore given in terms of thickness of a pane of monolithic TTG giving the s

mm, the thickness of a pane of marine grade TTG giving the same breaking strength as|
t

)

t.
reference and toSupport engineering, the actual bending properties shall be given also:
mm, the breaking moment per mm width;

mm?, the-bending stiffness per mm width.

4.2.1.2 NMethods to derive mechanical properties of the product

The
5 %

the

the

for

not
and
hme

the

the

1) For monolithic thermally toughened safety glass (TTG) in compliance with ISO 21005, in the
absence of other data, the following nominal mechanical properties can be assumed for a panel
with thickness t, . in mm:

My=20 x t,q .2

D=5833xt,,>

eq,w

© ISO 2019 - All rights rese
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3)
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For monolithic material in general, material properties can be assumed as minimal values
permitted by the referenced standard for the material (for example EN 12150 or ISO 11963).

In the absence of other data, the following nominal mechanical properties can be assumed:

teqo = tact * (120/0,05 probability breaking strength of material)l/2

eq,0

teqw = tact * (70 000/Young’s modulus of material)!/3

My=20 x t, ,2

D=5833xt 3

For laminated glazing using glass plies and interlayers of material complying with|a relevant
standard, computational methods as described in ISO 11336-1:2012, 5.6.3 or similar methods
described in the other parts of ISO 11336 can be used.

For application of ISO 11336-1:2012, 5.6.3, a shortest clear opening dimension a of 1 000|mm can be
assumed for the calculation of the mechanical properties.

toqo = teqpt1 X (120/ CFS)1/2

eq,0

teq,w = teq,W,Ptl

with ¢, pyp and t.q ,, py representing ¢, and t, ,, calcdlated per ISO 11336-1:2012, 5/6.3.
Mp=20 x t,q ,*

eq,0

D=5833xt,,>

eq,w

Depending on the lamination process applied,ithe characteristic failure strength (CFS) of|chemically
strengthened glass (CSG) can be changed;significantly. Therefore, the strength of a lanpinate with
CSG plies shall be verified by testing asspecified in ISO 11336-1.

For any material or laminates that

— feature structural plies of. material other than glass, or

— feature different types,of interlayers, or

— do not have otherwiSe documented mechanical properties,

mechanical properties shall be derived from 4-point bending strength tests carrjied out in
accordance withthe method described in ISO 1288-3. Where the strength of the matefial is such
that breakage-cannot be achieved with standard bending test machines, the distance bgtween the
supportingrollers can be increased. The distance between the load rollers shall be kept|constant.

Values-of M; D follow directly from the test results.

tnq,,,, LoguCAN be calculated as per Annex B.2.

The result of the 4-point bending test is expected to show a linear relationship between the load
on the rollers and the deflection, represented by a straight line in a load/displacement plot. When
the behaviour becomes non-linear, that is the plotted line is no longer straight, failure in any part of
the system shall be assumed. The failure point of the material shall be taken where the behaviour
becomes non-linear, i.e. where the plotted line is no longer straight.

4.2.2 Post failure behaviour

It is considered that application of glass elements onboard is subject to requirements for safe failure
being complied with. To enable designers to develop failure scenarios for the glass elements, information
shall be provided about the nature of the failure mode and the residual strength of the material.

© IS0 2019 - All rights reserved 7
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The actual performance of a glass element after failure strongly depends on the fracture pattern,
the orientation, and the way of mounting of the glass pane. It is therefore not possible to give exact
predictions for the behaviour of a specific glass element, but characteristic behaviour in common
conditions can at least give basic input for development of failure scenarios.

Failure modes can be characterized related to behaviour after failure in typical application conditions:

— pressure test: vertical mounting; 4-sided simple support;

and can be

4-point bend test;

impac

Loss o

Loss o

none: permanent deformation is less than 1,0 % of the size of the pane. (‘Eailure’ causeq

Sa

be
pig
br
s

fra

fra
an

sh
12

ne;

categorized according to the following.

fshape (to indicate behaviour):

ple falling through supporting rollers in ISO 1288-3 test);

nt: pane takes on permanent set greater than 1,0 % of the size but large/and by remains in
pce. Loss of weight is less than 5,0 % of unbroken pane;

pken: pane separates into pieces with edge length typicallyot smaller than 0,30 times
jaller dimension of the pane;

ctured: between broken and fragmented;

gmented: pane disintegrates into particles with.édges typically perpendicular to sur
d edge length as in TTG fragmentation test in EN¥12150-1;

httered: pane disintegrates into particles'smaller than in TTG fragmentation test in
150-1.

[ strength:

cligible: load bearing capacity is not less than 90 % of undamaged pane;

| by

one

the

face

EN

impaired: load bearing capaCcity is not less than 40 % of same for undamaged pane (typically 3

plj

se
(ty

se

 laminate with one broken layer);

verely impaired: lgad bearing capacity is not less than 22 % of same for undamaged p
pically 2 ply lan¥inate with one broken layer);

f-sustaining®pane can sustain its own weight with a margin of 50 % (meaning it w¢

ane

uld

not easily ¢ollapse by itself and could be approached safely for adding support or controflled

re

los

moval);

hbme

tCpane is not self-sustaining and may collapse under its own weight and when not ¢

d

1 1 P | C | 1 - h R | — — 1.
WITdITCdUy IIUSt DT CUIISIUCTTU dIT HIITTICTUI4dLT LIITTAU TOTILS SUTTUUIUIITES.

Loss of collaboration/delamination (for laminated construction):

none: the area where adhesion between glass and interlayer was lost is less than 1 % of the area

of

the panel;

impaired: adhesion lost over not more than 10 % of area of panel distributed along edge of panel

or

along edges of shards;

severely impaired: adhesion lost over between 10 % and 50 % of area of panel;
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Wh

NOTE A value ‘NPD’ generally leads to the least favourable option being assumed in failure sc
exammple, loss of shape is assumed as ‘shattered’ for scenarios concerning breach of watertight inte

«

non

4.3

Materials used in products shall not release any dangerous.stubstances in excess of either:

4.4

Thd
tol

d)

Monolithic TT.G"and HSG can be considered category a).

Dur
wit

1ISO 11336-3:2019(E)

— complete: more than 50 % of area of panel delaminated.
Loss of tightness:
— intact watertightness: when broken pane does not lead to leakage;

— minor: opening is less than 0,01 % of pane area (1 cm?/m?, practical implication: for
windows needs attention but can do without regular monitoring);

deckhouse

— moderate: opening is less than 1 % of pane area (1 dm2/m?, as may be achieved with ‘emergency

blanking plates’ needs no fix but needs attention);

— substantial: opening is more than 1 % and less than 50 % of pane area (0,5 m?%/ni?,
and monitoring);

— complete: opening is more than 50 % of pane area.

e’ for scenarios related to pane falling from upper tier on muster station below.

Dangerous substances

the maximum permitted levels specified in the referenced standard for the material;

the values mentioned in the IMO MEPC.197(62), 2011, Annex 3, as amended.

Durability

following durability categories aredefined in terms of exposure in a type A climate zon{
50 877-1. These categories indicate-the design lifetime of the product.

>25 years
10-25 years
5-10 years

specified period

ability ef compound glazing and monolithic non-glass products shall be determined in
n ISO,527-2. The category stated shall reflect the period over which it is expected that:

needs a fix

ere no information of failure modes is provided, the value ‘NPD’ (no performance defined) cqn be given.

enarios. For
brity and as

e according

hccordance

— strength and stiffness will be not less than 90 % of the strength and stiffness stated in the product

data sheet,

— the failure modes (according to 4.2) of the compound, including the interlayer, will not change, and

— for glazing claimed suitable for fitting in a wheelhouse: deterioration of optical properties will not
be such that the glass can no longer be considered as ‘non-tinted and non-polarized’. (See 4.5).

4.5

Suitability for application on control positions

Only non-tinted and non-polarized clear glass with a transmission of at least 65 % (see ISO 3538) shall
be used.
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5 Evaluation of conformity

5.1 General

Conformity to this standard shall be as a result of initial examination and factory production control in
accordance with 5.2 and 5.3.

5.2 Initi

The initial

al examination

examination shall consist of the verification of the data in the product description.

Any testin

organizati¢n or at a test laboratory meeting the requirements of ISO/IEC 17025.

In the initi

When actial testing is required, then the initial examination shall be undertaken on sam

represent
method of

Whenever
significant
characterij

5.3 Fact

The produ

6 Mark

6.1 Gen

Any volun
requireme

6.2 Product marking

All glazing
intended g
and inspec

This systein shall besdocumented.

b done as part of the initial examination shall be done under supervision of a recegn
h] examination, results of previous tests can be taken into account.
ive of the product taken from direct production or on prototypes produced with the s

production.

a change occurs in the raw material or the production process which would or could cha
y one or more of the characteristics, the type tests shall be répeated for the appropr
tics (see Annex C for criteria).

pry production control

rtion shall be controlled and monitored in accordance with EN 14449 or equivalent.

ing and/or labelling

bral

fary marking and/or labelling shall not cause confusion with respect to the mandat
nts.

items are to besuniquely identified in a way to allow verification they are installed in
cation. The marking can be such that it can be removed after installation in the final loca
tion of corréet mounting.

6.3 Proqluct records

zed

bles
hme

nge
jate

ory

the
fion

The manufacturer shall maintain a system in which each glazing item, by its identification or by location
of mounting if identification is removable, can be traced back to the records of its production.

This system shall be documented. Data shall be kept available for the lifetime of the product (see 4.4).

7 Information to be provided to the vessel

The manufacturer shall provide with every project the information to be supplied to the vessel, or to
the builder for delivery with the vessel, as given in Annex F.

The conditions of use of NPD will depend on the conditions of certification of the vessel and the
application of the glass elements on board.

10

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=c09667d666471eff52ec849fdad654b5

1ISO 11336-3:2019(E)

The information on board should be self-containing, unambiguous, and not contain info not relevant to
the glazing installed on board.

8 Inspection during installation

All bonding to glazing shall be assigned one of the safety classes from Table 1.

The assigned safety class shall at least be as indicated in Table 4. A higher safety class may be assigned
depending on the situation and the arrangement.

If a
nun

Thd

Des
clas

Thd
tha

1l £.11 o 4=l 1 4] o ol 4o Lords. 1 Lol b 4] adal h 1
CdsT WUl 14l I TITUTT Al UIIT Lidss, LT HIgHTEST SdITLY Lidss ([LIdU 15 LT ULIT VIt t e OWESt

\ber) shall be assigned.

assigned safety class of the bonding shall be listed in the documentation on board!|

ign, execution and monitoring of the bonding shall be in accordance with DIN 2304 foif the safety

s assigned.

bonding process shall be documented, monitored and recorded. Annex G gives an example of forms

can be used for the records.

Table 1 — Safety classes

Safety class

Level of safety requirement

S1

High level
Failure of the bond
— directly or indirectly leads'to an inevitable hazard to life or limb;

— results in a failure ofithé function, the effect of which most likely leads fo an
inevitable hazard to life or limbs.

S2

Medium level

Failure of the bond
— canlead to a hazard to life or limb;

— reSults in a failure of the function, the effect of which probably involveg
personal injury or results in major environmental damage;

—~ results in a failure of the function, the effect of which most likely involyes
major damage to property.

S3

Low level

Failure of the bond

— results in a failure of the function, the effect of which probably does nof
involve personal injury neither results in major environmental damagg;

— resultsin a failure of the function, the effect of which affects comfort or

performance at the most;

— results in a failure of the function, the effect of which probably does not
involve major damage to property.
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Table 1 (continued)

Safety class Level of safety requirement

S4 No safety requirement
Failure of the bond

— results in a failure of the function, the effect of which does not, under
foreseeable circumstances, involve personal injury neither results in
environmental damage;

— results in a failure of the function, the effect of which only affects comfort

O Tror ety

— results in a failure of the function, the effect of which does not involve major
damage to property.

Table 2 — Positions in vessel regarding water/weathertightness

Position| |The glazing is relevant for the water/weathertightness of the yacht and the lowest poinjt
of the glazing is:
P1 Located in a position below L1.
P2s For side or aft facing positions aft of the forward 0,25xL: Locateddna position at or above L1 put
below 150 mm above the deck closing the buoyant volume.
P2f For length positions other than P2s: Located in a position ab or above L1 but below the higher|of:
L2 or 600 mm above the deck closing the buoyant volume, (Forecastle deck)
P3s For side or aft facing positions aft of the forward 0,25%E: Located in a position at or above
150 mm above the deck closing the buoyant volume'but below L2.
P3f For length positions other than P3s: Located in a position less than hg4 above the upper positjon
where P2f would be required.
P4 Any position above P3s or P3f but below L3
P5 Any position above L3.
P6 Glazing not closing openings to outside but relevant for safety of people or environment. (Rail-
ings, glass balconies).
P7 Any other glass part or component.
See also D.J for more information.

Table 3 — Design levels

Design class Design level

D1 Without a risk analysis.

D2 Without additional protection in case of partially or complete failure of the bond.

D3 With additional protection against loss/loss of components but without additional protection
against water ingress in case of partially or complete failure of the bond.

D4 Without additional protection against loss/loss of components but with additional protection
against water ingress in case of partially or complete failure of the bond.

D5 With additional protection against loss/loss of components and with additional protection
against water ingress in case of partially or complete failure of the bond.
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Table 4 — Required design level

P1 P2a P3a P4 P5 P6 P7
P2f P3f
D1 S1 S1 S1 S1 S1 S1 S1
D2 S1 S1 S1 S1 S1 S1 S1
D3 S22 S22 S2a S2a S2a S2a S2ab
D4 S22 S22 S22 S22 S2a S2¢ S3ac
D5 S32 S3a S3a S3a S3a S32 S3ac

thr

Proofof sustaimabitity of additiomat protectiom mecessary-

ugh loosened components.

Attachment parts which not close openings: additional protection needs to prevent that persohs get hurt

All glazing and components which not close outwards openings — but are not additionally protected — can lead in
cas¢ of failure of the bond to an inevitable hazard through fall down or loosed parts.

9.1
To ¢

9.2

b)

Har
9.3

9.3
Thd

Lifetime inspections

General

Inspections

The glass, black border and sealant should be“routinely checked when washing the
special observations are to be documented:

A bi-monthly visual inspection should(be carried out and documented by experienceq
logbook (e.g. the engineers log). See\9.6.

Inspection by external qualified people should be carried out:
c) within one year after delivery (or sooner as agreed with the manufacturer),
d) every five years to'the same schedule as the classification societies survey schedule

dling of defects shalltake account of the safety classes as defined in Tables 1 to 4.
Inspection-of glazing

1 General

nsure the safety of the yacht and its passengers all windows‘in classes S1 and S2 shall b¢ subjected
to ihspections as indicated below.

yacht. Any

| crew in a

ifispection shall make a difference between the structural plies and the protective plies

of glazing,

- TR 1 s - 1 1.1 1(c A Pah
as 10ETItIITET T tUTE MITOT T CIOIT OIT DOdT U TIIE VESSET (OCC AIIIIEX T" J.

Inspection shall focus on the structural plies.

Protective plies shall be inspected only for being present and being in a state fit to provide the protection
they are meant to provide.

9.3.2 Inspection of glazing containing TTG

For

©IS

TTG glazing material, both laminated and monolithic, inspection shall identify:
presence of significant surface scratches (e.g. palpable), delamination;

damage to exposed edges in the structural plies (see Annex D.4).

02019 - All rights reserved
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Glazing elements with such scratches and damages in the structural plies shall be replaced.

9.3.3 Inspection of glazing containing CSG

For CSG glazing material inspection shall identify in the structural plies (see Annex D.5):
— presence of surface wear or scratches;

— presence of signs of surface wear or scratches being removed by polishing;

— edge damage;

— cracks|in the glazing.

Glazing shall in general be replaced if any of such defects is found.

9.3.4 Inspection of laminated glazing and glazing with materials other than glass

For lamingted glazing and for glazing made from materials other than glass orlaminated glass
inspection|shall identify:

— for TTG and CSG elements the defects mentioned under 9.3.2 and 9.3.3;
— visual gigns of delamination of the interlayer from the glass;
— visual pigns of deterioration of the interlayer;

— for glaging around the control position any coloration of the interlayer beyond the use limit (see
4.5 abgve);

— age of the glazing relative to the durability.

Visual deterioration of the interlayer or plies not being glass does not necessarily lead to los
structural |strength of the glazing. Further investigation may be required before making a deci
about repldcement.

9.4 Inspection of bonding

The actuall bonding area is protected and is not normally open for visual inspection. The condi
of the actujal bonding therefore.shall be determined from durability data of the materials used in
bonding arld absence of signsof malfunctioning or deterioration of the protective sealant.

Further inyestigation is’required when the materials have reached their lifetime limit or when sign
deterioration or malfun¢tioning are found.

Replacement of sealing and/or bonding shall be carried out as necessary based on the findings in
further invlestigation.

the

hlso

5 of
bion

fion
the

the

A documented scheme of continuous Inspection by the crew, with records or 1mnspections and results,

shall be maintained.

Such system shall be agreed beforehand by all parties involved in survey and inspection of the glazing

system on board.

9.5 Durability of materials

Unless other information exists, the durability of the adhesive and glazing can be assumed as specified

by the manufacturer.

14 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=c09667d666471eff52ec849fdad654b5

1ISO 11336-3:2019(E)

When the time since fitting reaches the durability period, a further investigation as per 9.7 shall be
carried out, and a new durability period for the aged system shall be established based on the findings.
The durability for the aged system shall not exceed 1/5th of the durability for the new system.

9.6 Routine inspections

Regular routine inspections by the crew, as part of the customary washing/cleaning on board a yacht
are at the heart of the condition monitoring. The typical cycle is once every month, but this can be
varied depending on the situation and use of the vessel.

Thexesultsofthe incpnr*h'nnc shallbe recordedina ]nghnn]z ofsome form The ]nghnn]( shallbe available
to the class or statutory surveyors durlng survey.

Entfries in the logbook shall be made after every routine inspection, also if nd |deterforation or
malfunctioning was observed, and immediately if deterioration or malfunctioning is ‘obseryed outside
the|regular routine inspections.

Entfies in the logbook concerning observations made shall include information about whijch glazing
panels are concerned and the nature and position of the observed deterioration/malffinction on
the|window. Entries shall provide information about date and identity-of the person wh¢ made the
obsprvation, and the actions taken as a consequence of the observation.

Annex H gives an example of an inspection report.

9.6J]1 Signs of deterioration

Detprioration means the protection of the adhesivé/bonding may be impaired while the adhesive
borlding itself may be intact.

Sigis of deterioration can be any or a combinatioh of the following.

— |Scratching, chipping or abrasion of theé\glass surface.

— |Delamination of laminated glass:

— |Colour changes in the interlayer of laminated glass.

— |Separation of sealant from’glass or supporting structure.

— |Cracks or flaking in-the sealant surface; hardening or embrittlement of the sealant.
— |Colour changeofsealant (depending on type).

— |Signs of corrosion or delamination of the supporting structure or any coating.

Obdervation of deterioration normally shall be followed up by further investigation.

9.612 - Signs of malfunctioning

Malfunctioning means the bonding does no longer fully perform its functions: holding the glazing in
place and close the necessary opening between glazing and structure.

Signs of malfunctioning can be any or a combination of the following:

— leakage or signs of leakage of the window;

— atypical movement or looseness of the window;

— broken glass;

— gross delamination of laminated glass, to an extent that the load bearing capacity would be

significantly affected.
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Observation of malfunctioning typically means the bonding shall be taken out and replaced.

9.7 Further investigation

In case deterioration is observed, a further investigation shall be made to ensure that the protection of

the bondin

g is not impaired and the bonding is still intact.

Such investigation could be made using the following methods, depending on the nature of the

observatio
Stub-t
Ultras
Hose-t
Acoust

Taking

If the furth
be conside

Further iny
(EAS),ore

Further iny

All glass p:
time, shall
observatio

9.8 Rep

Replaceme]

n.

Non-destructive examination of the glass surface using photoelastic methods.

st of coating/fairing of supporting structure.
bnic testing of the bonding.
esting.
ic leak measurement of the bonding.
out the sealant to examine the adhesive directly by ultrasound or@coustic leak.

er investigation leaves any doubt about the integrity of the bofiding, the deterioration s
red as a malfunctioning.

restigation on bonding shall be carried out by a specialist'with European Adhesive Speci{
quivalent, as a minimum.

restigation on glazing shall be carried out by a pétson qualified for the job.

ines in similar operation positions, built-in with the same bonding material and at the s
also be examined, visually, and a further investigation shall be made on them based
ns.

acement or renewal of bonding and sealing.

nt shall be made with materials equal to or equivalent to the original materials and

subject to i

If the bonded glass is chemically strengthened it may not be possible to take out the glass and ren
the existing sealant and adhesive without damage to the surface or the edges and glazing may nee
be replaced with new.

spection as described jn\.Clause 8.

hall

1list

hme
on

be

ove
d to
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Annex A
(normative)

Tests for ensuring conformity

A.1l

The
con

The
ove

Thd

Tes
unt

Ini
per

Dat

NOT
med

e

TR XY

tests covered by EN 14449 are a means of ensuring on-going compliance of the factory
Lrol. However, none of the tests check the mechanical performance of the laminatéd safet

refore a minimum of 3 test specimens should be subjected to a 4-point bendstest for d
Fall strength and bending stiffness, see B.2.

frequency of testing shall depend on the production volume.
For continuous production tests shall be carried out every week.

For batch production test shall be carried out before restarting production and then weg
as the batch production lasts.

Ifthe batch consists of pieces applied in alow level or nesafety class (S3 or S4 in Table 1), p6
can be considered achieved by adherence to procedures described in the product descri

| breakage.

ndividual tests, deviations of up to 10 %cn deflection from the values in the product desg
missible, but the average shall be consistent with the description.

e, scope and results of all tests shall be recorded and be held available for inspection.

E Annex B lists a number.0f test methods that a manufacturer could employ to demonstr{
hanical performance.

production
y glass.

btermining

kly as long

rformance
btion.

's are aimed to ensure the load bearing capacity meets the specification. There is no need to test

ription are

te on-going
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Annex B
(informative)

Laminated safety glass: Mechanical resistance tests

B.1 General

The tests fpr ensuring conformity given in EN 14449 do not always act as a good indicator of the fut

?

mechanical behaviour, i.e. safety in use performance resistance.

The tests
the mecha
sometimesg
assembly.

A number
expected p

in EN 14449 give an insight into the effectiveness of the laminating process. Howe
hical behaviour of the assembly is as a result of the inherent properties»of the interla
referred to as tenacity, and the adhesion of the interlayer to the other components of]

of mechanical tests have been used to check that the laminated safety glass offers
erformance.

ure

ver,
yer,
the

the

B.2 4-point bending strength test to determine the ¢haracteristic failure strength

of glazin

ISO 113364
cross secti

b materials

1:2012, 5.6.3.3, permits to determine the flexuralproperties and equivalent thickness of
bn by 4-point bending tests.

1:2012, 7.2.1, gives the method to determine the characteristic failure strength.

ing procedure can be used to determine the equivalent thickness of monolithic
strengthened glass) according toEN 12150.

The miethod of the 4-point bending. test is described in ISO 1288-3. Even though that stand

only to monolithic glass,the 4-point bending method is a general one and can be considg
ible for all glazing préducts where the main structural section is made of glass p

combined with every interlayer irrespective of the type. Glazing of polycarbonate or acrylic tyy

rered by this procediire.

n is to establish/the bending strength and stiffness, expressed in an equivalent thickneg
thic thermally toughened safety glass (TTG) with Characteristic Failure Strength (CF§
Pa. The process is based on proving that a beam of the investigated laminate has strer

able with, at least, a 4-plies laminate without collaboration.

the

[SG

ard
red
lies
eis

s of
) of
gth

ties equivalent to a beam made of TTG with the Rule thickness and exhibits stiffiiess

Qualification of glass:

The batch shall contain not less than 10 samples.

Each of the samples is tested in accordance with ISO 1288-3 up to breakage.

When non symmetrical laminates are used, the glass shall be loaded in the same direction as the
window placed on board (so side that will face the outside on the ship shall be placed on top in

During the test, force and deflection shall be measured. If the measured deflection is not the central
deflection but, for example, the deflection at loading rolls position, this deflection value shall be
corrected in order to provide the central deflection value.

1SO 11336
The follow
(thermally
1)
applies
applicg
not coy
2) The ai
monol
120 M
proper
comp
3)
the test).
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To help with breakage evaluation, a flexible adhesive foil of thickness less than 0,1 mm is allowed

on both sides of the tested sample provided that the two foils on the two sides are not
together.

For each sample the following shall be recorded:
F;: force at which the first of the plies fails, in Newton.

d;: deflection at the moment of breakage, in mm.

connected

The deflection response r; (in mm/N) of each sample is then calculated as: r; = d;[mm]/F;[N].

B.3

B.3

The statistical breaking strength Fgp,t is calculated as the lower threshold of the 909
interval as determined in the t-Student test.

The statistical flexural response rgp,7 is calculated as the upper threshold of the 90 9
interval as determined in the t-Student test.

The equivalent thickness of monolithic TSG with regard to strength can then be cal
timp = V(Fsrar/40).

The equivalent thickness of monolithic TSG with regard to stiffness can then be cal
tiima = 3V(18,7/rsrar)-

Condition is to < min [t};, s tiimal-

Factory acceptance test without breakage

.1 General

Thd
la

factory acceptance test without bringing-the glass to breakage consists of tests on rep
inates 4 mm + 4 mm, 6 mm + 6 mm and-8 mm +8 mm. The aim is to show that both str

and{lamination are above the minimum-acceptable level consistent with the product descrip

B.3|2 Test for complete laminate

The test consists of 4-point bending (1 000 mm support and 200 mm load distances) wi
360 mm x 1 100 mm. The faétory acceptance test can be extended also to annealed glass i

la

Wh
defi

Tes
the
con

ination quality is concerned.

en quality requiréments are for both strengthening and lamination this can be proved by
ned load for.atleast one minute of duration (60 s).

f load shall'be such that the load is 90 % of the flexural strength of the laminate ag
produtt description. Deflection shall not be more than 110 % of what would be unde
sistent with the flexural stiffness according the product description.

reliability

reliability

culated as:

rulated as:

Fesentative
bngthening
tion.

th samples
h case only

applying a

cording to
r that load

Th

B.3

TEPIeSentative famimate siratt be produced i tie same proguction as used for tie produ

.3 Alternative method to test interlayer only

ct.

When quality requirement is limited only to lamination this can alternatively be demonstrated by a
similar 4-point test arrangement and laminates of float glass. To avoid failure of the test piece through
breakage of the glass the bending moment can be reduced by locating the supports closer to the loading
rollers. The length shall be chosen such that the bending stress in the glass plies does not exceed 20 MPa.

The length of the test pieces shall be such that they extend 50 mm over the loading rollers on both sides.

Load duration shall be 60 s. Under these conditions no glass breakages are allowed and deflection shall

not

exceed 110 % of the value consistent with the properties in the product description.
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The representative laminate shall be produced in the same production batch. The samples shall be
stored for at least 24 h at 25 °C + 5 °C and tested in the same range of temperature.

B.3.4 Testrig setup

Because this is supposed to be a factory test it can be performed quite easily even without a
dynamometer. One just needs to have a steel supporting structure with two rolls at a distance of 1 m
(adjustable to less for the shear-only test) and a loading platform made of a steel plate with two rolls
separated by 200 mm. One of the rolls may be fixed to prevent the load rolling on the test piece.

B.3.5 Typiecal-exeeution-oftest

— Positidn the supporting rollers at the distance needed for the test.

— Place the glass specimen over the supporting rollers with some rubber strip as interfdce.
— Take a|reference for measuring central deflection.
— Verifycorrect position of specimen on the supporting rollers, centred, aligned symmetrically.

— Positidn the loading platform over the glass specimen at the loading rolls/again with rubber sfrip
interface.

— Adjust| the weight over the loading platform (taking into account‘the self weight of the loading
platfoym) to match the requested force values (remember 1 kg=/9,81 N).

— Checkdeflection to make sure it stays within the requestedlimit.
— Leave the full load for 1 min.

— Record sample identification, loading, support and results: central deflection, breakage, signls of
delamination.

B.4 Other test methods

B.4.1 Geperal

There is ngt yet a fully defined test'method for determining the tenacity of the interlayer or the adhegion
of the interflayer.

The follow|ng are refereneesto articles on this subject:
B.4.2 Compressive’shear test

See References [6]and [7].

Compressiyeshear adhesion is a measure of the bond strength between the interlayer and the glass.
The laminate bond strength shall be controlled to avoid problems of delamination at low adhesion and
impact failure at high adhesion.

B.4.3 Pummel test

Pummel adhesion is a measure of the bond strength between the interlayer and the glass. The laminate
bond strength shall be controlled to avoid problems of delamination at low adhesion and impact failure
at high adhesion.

The test can be performed on samples of laminated glass sized 80 mm x 300 mm.

Prior to the test the samples shall be aged for 24 h at -18 °C to -12 °C and removed from there not
earlier than immediately prior to testing.
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The test pummel shall be a hammer with a round head, mass 500 grams, providing blows at precise
location with an energy of approximately 1,0 ] each. (corresponding drop height 0,2 m).

This may not be sufficient for thick glazing. For thick glazing the energy may need to be increased as
necessary to ensure the glass is broken without damaging the interlayer.

The supporting surface shall be a firmly mounted metal surface inclined 45 degrees from the horizontal.
A rest bar shall be provided to ensure the test piece is inclined at about 5 degrees to the surface, so
50 degrees from the horizontal.

The test piece is held with the short side horizontal and pummeling shall start from a corner, then
repfated blows progressing along the short edge so that there I1s about /75 % overlap, b¢tween the
impacted areas, or closer pitch when required to attain a constant result. When the wholelength of the
shoft edge is impacted, the next sweep is made at greater distance from the short edge,)progressing in
opposite direction, and so forth until the glass over a distance of 60 mm from the short édge if shattered
and| possibly segregated from the interlayer.

Next, the specimen is lightly tapped to remove all loose fragments and in theifraction of areafof exposed
filn] surface is examined visually and the result is graded on a scale of -1 t0'10, see Table C.1

Table B.1 — Pummel scale definition

Amount of exposed film surface in % Pummel value
Separation of large-area sections of glass -1
100 0
99 1
97 2
92 3
83 4
67 5
43 6
20 7
8 8
9
0 10

Tesjt outcome:
For[materiakqualification in the Initial type tests, the pummel value shall not be less than 8.

For|fabrieation control tests the pummel value shall be within the margins specified in the product
desfription.

See References [8] and [9].

B.4.4 Tenacity and adhesion test for determination of link between product and impact
performance, i.e. EN 356, EN 12600

See Reference [10].

The performance of a laminated glass under impact, i.e. EN 356, EN 12600, is influenced by the adhesion
and tenacity of the interlayer. The adhesion is how well the interlayer sticks to the glazing material.
This is related to the inherent properties of the folio interlayer and the processing parameters. Tenacity
is the capability of the material to keep performing its function under adverse conditions. It is a basic
characteristic of the folio interlayer. This method allows a manufacturer to determine the appropriate
parameters that will ensure the product performance is maintained.
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Annex C
(informative)

Criteria for deciding if a change within an assembly requires a new
initial type test

C1 Genleral

Subclause b.2 discusses the requirement for initial type testing the characteristics of laminated safety
glass. The general rules for initial type testing and renewal are given in EN 14449.

However, there are circumstances when due to changes in the material design) e.g. chang¢ of
components, changes in thickness, alteration of the stacking order, etc., that the ‘new’ design is outfide
the produdt description/product families and requires being a new initial type ‘test.
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Annex D
(informative)

Background notes on certain clauses in this document

re is good evidence the TTG produced by the horizontal toughening process used on mo
a more reliable quality than the TTG produced in the traditional vertical process.that w4
kisting standards for marine glazing.

bre at present ISO 11336-1 does not make a distinction, it is expected that,-following tl
es, in the future the permissible design stress for TTG can be taken dependent on the {
Cess.

Subclause 4.1.4: Use of annealed glass (AG)

bre the material is not used as glazing by itself, AG is listed/because certain coatings us
ing can be applied on annealed glass only, in which €ase the material is used in a non
or core ply in a laminate. With the material being partiof the laminate, it must be mentia
ument.

Terms 3.3 and 3.6: Product description versus product data sheet

some properties of the final product it\may be impossible or impractical to determine t
| product. Compliance is then ensuréd by ensuring properties of components of the pr
[part completed product.

Cess can be monitored. This document is for use between the manufacturer and any superv
product data sheet describes the properties of the final product as relevant for the end

re is not necessary‘a one-to-one relationship between product description and product
re can be multiple product descriptions (alternative manufacturing processes) for a pr
‘e can be multiple product data sheets (brands) for products derived according to a sing
Cription,

[dern ovens
s the basis

e building
oughening

bd in yacht
Lstructural
ned in this

hem on the
bduct or of

product description explains.how these part ensures build up to the final product and how this

ising body:.
ser.

data sheet.
oduct, and
ble product

D.4

Subclause 9.3.2: Risks associated with edge damage in TTG glazing

Edges of TTG are not strengthened and edge damage outside the strengthened areas may therefore
not lead to immediate fragmentation but micro-fractures from the damaged area may easily lead to
fragmentation setting off.

D.5 Subclause 9.3.3: Risks associated with surface or edge damage in CSG glazing

The strengthening of CSG material extends only very thin layer of material below the surface. Removal
of cracks by polishing will remove the strengthening and leave the glass surface in annealed glass state.

©IS

02019 - All rights reserved
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D.6 Terms 3.12 to 3.14: Lines L1 to L3 describing levels above the design
waterline

The formulations for L1, L2 and L3 were adopted from the REG Yacht Codel22],

D.7 Clause 8: Table 2, positions on board

Positions P1 to P5 reflect the various positions in ICLL[Z1] and REG Yacht Codel20l, The descriptions
below would have made the tables in Clause 8 cumbersome to use.

Ddscription Rationale
P1 |Lorated in a position below L1. Located in the shell in a position below L1. The locatior of thd
bond can be immersed permanently or for a long time. ICLL
would not permit ‘portlights’ in that location. Related regula-
tions (stability, damage stability) are based ongship’s hull conf
struction (welded, laminated), in those locations.

P2s |Fof side or aft facing positions aft This reflects the area where direct and repeated water loadifng
of the forward 0,25xL: Located in can be expected and where failure of the bond/loss of the coj:-
a pgosition at or above L1 but below |ponent could lead to very serious ingréss of water into the hufll.
ll)igyr;lrrir; 3glouvrizhe deck closing the It reflects the areas where I1SO 11386-1:2012, 3.22 and 6.4, sejts

- limits to the area of glazed openings and on materials for the

P2f |Fof length positions other than P2s: framing.

Lofcated in a position at or above ) o ) )

L1{but below the higher of: L2 or The 150 mm height addition reflects the sill height and ensures

6000 mm above the deck closing the glass parts of the decklare included. It is also considered that

bupyant volume, whichever is higher. glazing extending t@’less than 150 above the deck is more

(Fprecastle deck) vulnerable to damage by objects on the deck and therefore a
higher reliability of the post-failure mechanisms of the glazing
is required;

P3s |Fof side or aft facing positions aft

of the forward 0,25xL: Located in a

popition at or above 150 mm above | Thfsreflects the area where spray but also incidental direct

the deck closing the buoyant volume {water loading can be expected and where failure of the bond

buf below L2. loss of the component could lead to serious ingress of water. If

P3f |Fol positions other than P3s: Lecat- |reflects the areas where ISO 11336-1 calls for (enhanced scanpt-
ed|in a position less than hy gabave |lings in lieu of) storm shutters.
the¢ upper position where R2F-would
be|required.

P4 |Any position above P3s‘or P3f but ‘Catch’ category to avoid panes in some configurations falling
below L3. between categories. Criteria typically the same as for P5.

P5 |Any position above L3. Area where glazing is considered to be effective only to keep

rain/spray out of the superstructure.

P6 |Glazing notclosing openings to Failure of the bond may lead to risk of falling overboard or or
outside.but relevant for safety of a deck/construction more than 1,0 m below the surface peop|e
pepple or environment. (Railings, stand on.
glass balconies, glazing forming fall
protection).

P7 |Any other glass part or component. |Inherent hazard of injury by the component if not fixed in place.
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