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Foreword

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 1SO
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-governmentat, n_ffaison with 1ISO,_alSo take part i e Work. 1SO_cotfaborates ctosety wittT] the
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
The main thsk of technical committees is to prepare International Standards. Draft International Standards
adopted byl the technical committees are circulated to the member bodies for voting., Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting avote.

Attention is|drawn to the possibility that some of the elements of this document miay be the subject of pgtent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 28278-R was prepared by Technical Committee ISO/TC 160, Glass.in_building, Subcommittee SC 2, Use
consideratigns.

ISO 28278 |consists of the following parts, under the general title* Glass in building — Glass productg for
structural sg¢alant glazing:

— Part 1:[Supported and unsupported monolithic and multiple glazing

— Part 2:|Assembly rules

iv © I1SO 2010 — Al rights reserved
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Structural sealant glazing, hereinafter referred to as SSG, is an assembly in which the glass products are fixed
to the structural seal frame by means of a sealant.

The sealant must primarily be capable of withstanding the load actions applied to the glass products and

Str
gla

Int

ctural sealant glazing can be considered a product. It can also be considered an asseémbly
s into or onto a framework.

e first consideration, the conditions are to be fulfilled by a manufacturer ig-order to place

r and water

method for

a complete

strugtural sealant glazing and structural sealant glazing kit on the market, intended to be sold as ofe complete

pro

In

com
sup
and
und

Onl
buil

uct in one (trade) transaction

he second consideration, the framework, glass products, sealant and accessories, m3
ponents can be the subject of separate, independent (trade) {ransactions, independently o

component elements and subsequently installs the construction, all in accordance with the co
br the responsibility of a designer.

when the design of a building can be such that:the glass products should be installed di
ling using a structural glazing technique, but under controlled environmental conditions as e

Clalise 5 of this document, should this part of ISO. 28278 apply.

Thisg
are

How
som
the

con
des

means that the assembler is only responsible for the assembly, not for the design. Assembly
fwo separate tasks with their own responsibilities.

ever, in a number of countries, ‘eontractors have the duty to warn architects if there is
ething in the design is wrong. ‘An‘analogy would be the case where it is assumed that the ass
same duty towards the (designer. In order to give the assembler a feeling of what
Siderations are, and at thé same time to understand what information he or she requires from th
gn guidance is given in this part of ISO 28278 in Annex C.

terials and
rdered, and

blied on the construction site or in a workshop where an assémbler only assembles the varioyis materials

nditions and

ectly in the
Kpressed in

and design

h view that
embler has
the design
e designer,
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Glass in building — Glass products for structural sealant
glazing —

Part 2:

Assembly rules

1
This

doo
eler

It g

regarding quality control.

Qus
min
sing

proper application and documentation for a safe and weatherproof glazing assembly product.

This
glas

The
inte
prog

The
app

Thisg
suit
recq

Sup
cerg

Scope

part of ISO 28278 gives guidelines for the assembly and bonding of glass elements in a fran
r or curtain-walling construction, or directly into the building by means-6f/structural bonding
hent into or onto the framework or directly into the building.

ves the assembler information that enable him to organize ‘his work and comply with ré

lity control of the assembly process is of the highestcdmportance. This part of ISO 28278 ¢
mum requirements for acceptable quality control of the process of structural sealant glazing
le project. The annexes contained at the end of this part of 1ISO 28278 provide the method

process is intended to be applicable to most SSG projects. The project testing on metal suk
s products will determine proper surface pteparation and installation instructions.

e rules do not apply to the adhesion or durability of the paint finishes or glass products.
hded to be a durability test requirement for the paint and glass products commonly used
ess.

structural, weatherproofing and sealant products which are commonly used in structy
ications are those based on organosiloxane, “silicone” polymers.

part of ISO 28278 does not preclude the use of other sealant types, where these can ¢
hbility for serviee according to this part of ISO 28278 and when they are used fo
mmendations of the sealant manufacturer.

portscto.be taken into consideration shall be only metallic substrates, uncoated glass, coate
mic\frit enamelled glass.

he, window,
Df the glass

quirements

rovides the
SSG) on a
5 t0 ensure

strates and

This is not
n the SSG

ral glazing

emonstrate
lowing the

] glass and

This part of 1ISO 28278 relates to SSG systems for use in facades and roofs, or parts of them, with glazing

with

slopes as shown in Figure 1.

Facades with an inclination of less than 15° from the vertical are considered vertical facades.

If the slope to the outer side has an inclination above 50°, the glass is considered unsupported glass.
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2 Norm
The followi
references,
document (
ISO 4892-2
1ISO 8339, H

ISO 11600,

®

Figure 1 — Slopes-and glass positions

ative references
ng referenced documents ‘are indispensable for the application of this document. For d
only the edition citedyapplies. For undated references, the latest edition of the referer
ncluding any amendments) applies.

Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps

Building construction — Sealants — Determination of tensile properties (Extension to break)

Building construction — Jointing products — Classification and requirements for sealants

hted
ced

ISO 28278-T—H) Glass M BUiting — Gass products for Structurat Seatant gtazing — Part t—Supported-and

unsupported monolithic and multiple glazing

ASTM C794, Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants

EN 28339, Building construction. Jointing products. Sealants. Determination of tensile properties

1) To be published.
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3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 28278-1 and the following apply.

3.1

structural bonding

assembly of glass elements into or onto a window, door or curtain-walling framework by means of a structural
seal

3.2

structural seal
joint of elastic structural sealant extruded between glass element or glass and framework whigh is, when
curgd, of adequate transverse cross-section to transfer appropriate forces applied on the.glass to the
strurtural seal support frame

3.3
stryctural sealant
elagtic sealant used for making a structural seal

34
cohlesion failure
failyre occurring in the matter

3.5
adhlesive failure
faildre occurring on the bonding surface

3.6
initifal cure
stage in the curing where sealant has appropriate cehesive strength to resist different levels of actipn

3.7
creep factor
shegr design stress under permanent static load

3.8
typ¢ testing
determination of the performance of a product (characteristic, durability), on the basis of either actual tests or
other procedures (such as.conventional, standardized, tabulated or general accepted values, starjdardized or
recagnized calculation“methods, test reports when made available), in accordance with, and demonstrating
compliance with, this\part of ISO 28278

3.9
test report
docpment-that covers the results of tests undertaken on a representative sample of the pfoduct from
prodluctien or on a prototype design of the product

3.10
product description
document that details the relevant parameters for defining a product that complies with the standard

NOTE It includes specific reference(s) to characteristics that are modified by the production process and by raw
materials.

3.11

significant change
variation in performance beyond the permitted tolerance for the characteristic

© 1SO 2010 — All rights reserved 3
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glazing assembly manufacturer
manufacturer who assembles, bonds and seals the different components

4 Requi

rements

4.1 Environmental conditions

The assembly of the glass elements into or onto the window, door or curtain-walling framework or directly in

the building

— the te
less th

— forag
the sug

— the eny

— glass ¢
that mq

perature of the surface of the frame and of the glass and of the close environment shall be
n 5 °C and not more than 40 °C;

ven temperature, the %RH value shall be inferior to the value corresponding to the dew poin
port to the seal;

ironment in the vicinity of the assembly shall be dust-free;

lements stored and installed vertically are securely fixed until the sealant has reached a cure |
ets design requirements.

4.2 Conflormity of the work with the design

It shall be e
— curing

— after ¢
require

— assem
— afull re

— the des

hsured that the work is executed as foreseen by the design so that, in particular:
Df the various seals proceeds as foreseen by thedesign;

uring, the characteristic performances, .igeluding durability are deemed to satisfy the de
ments;

pled units that meet the design loads’at the time of installation are installed on the building;
cord of quality control documentation for the entire project shall be maintained;

ign shall conform to Annex C.

5 Assembly/bonding

The assem
part of the &

bly manual/shall be used for instruction by both the assembly and control personnel and will
ssembly: control documentation.

not

t on

pvel

5ign

e a

The assem

ply-manual shall make reference to the design of the work and detail the assembly procedure

T
5.

particular w

hat is related to:

— the component materials and products, trade name, generic type, marking and labelling;

— the cleaning and preparation materials, trade name, generic type, marking and labelling;

— the installations, equipment and tools for transport, storage, cleaning, use of primers, other preparation
work of bonding surfaces, mixing sealant components, extrusion of sealant;

— the cleaning process of the seal bonding surfaces;

© 1SO 2010 — All rights reserved
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information concerning the compatibility with:

— various materials and components such as paint finishes, metal coatings, setting blocks, spacers,

etc.;
— cleaning products;

where applicable, the process for use of primers;

the positioning of glass and framework before extrusion of sealant, including the application of glazing

blocks (enn 1SQ ’)9779-1), anti-adhesive film and hacker rnri;

The
des

The

6

6.1

6.1.

An assembler operating under @ ‘guality management system such as ISO 9001 or equivalent (wh

by 3
conj

6.1.

6.1.

The
con

the extrusion of sealant;

the waiting time to obtain initial cure and the transport and storage conditions just afterinitial ¢
the waiting time to obtain further curing and the final installation of the work;

the finishing processes such as removal of temporary fixing means and application of weather

the control of adhesion before achievement.

Cription or by reference to this part of ISO 28278.

designer shall specify that the sealant conforms to Annex B of 28278-1:—2),

Assembly/bonding control
Assembly/bonding control requirements

1 General

n independent laboratory), in which the quality procedures refer to 6.1.3, has the benefit of pre]
pliance with this part af 1ISO 28278. If not, the following clauses shall be applied.

P Organization

P.1  Responsibility and authority

Lire;

seals;

assembly manual shall also contain control and testing requirements and conditions, which may be by full

en required
sumption of

respansibility, authority and interrelation of all personnel who manage, perform and verify wd

auth

rk affecting

ormity shall be defined, particularly with regard to personnel who need the organizational frIeedom and

a)

b)

oriftos
offy-te:
initiate action to prevent the occurrence of non-conforming assembly;

identify and record any assembly non-conformities.

2) To be published.
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6.1.2.2 Management representative for assembly control

The glazing assembly manufacturer shall appoint a management representative who, irrespective of other
responsibilities, shall have defined authority and responsibility for ensuring that the requirements of this part of
ISO 28278 are implemented and maintained.

6.1.2.3 Management review

The assembly control system shall be reviewed at appropriate intervals by the manufacturer's management to
ensure its continuing suitability and effectiveness. Records of such reviews shall be maintained so that the
assembly pracess is carried out in accordance with the contract documents

6.1.3 Assembly — Quality assurance system

6.1.3.1 General

The glazing assembly manufacturer shall establish and maintain a documented system as a meang of
ensuring that the assembly conforms to this part of ISO 28278. The following requirements shall be fulfilled.

6.1.3.2 Rersonnel

The glazing assembly manufacturer shall appoint personnel for the inspegtions and assembly control tests
that will be tarried out before (e.g. incoming materials), during and after@assembly.

6.1.3.3 DDocumentation

The glazing assembly manufacturer's documentation and procedures shall be relevant to the assembly |Jand
assembly cpntrol, and shall be described adequately in a manual containing the following elements:

a) the objective, responsibilities and authorities ,ofythe management with regard to assembly/bonfing
confornity;

b) the procedures for specifying and verifying_the incoming materials (see also the assembly manual);

c) the manufacturing (see the assembly*manual), production control and other techniques, processes [and
systemiatic actions that will be used:

d) the inspections that will be €arried out before production, the inspection tests during and after produc
and the frequency with which they will be carried out.

on,

6.1.3.4  Test equipment

the project ps part of the required documentation and the test equipment shall be calibrated according tqg the
schedule recémmended by the test equipment manufacturer.

The calibraBEon of the*test equipment necessary for assembly control shall be documented at the beginnirlg of

6.1.3.5 Inspection and testing

Subclause 6.2 designates the inspections and tests by means of tables. The requirements and records are
compulsory. The test methods are recommended and therefore only given as information. The frequencies
are also recommended and therefore given as information, except when designated otherwise.

Testing and inspection of the glazing assembly process are required so that a full documentation of the project
is maintained.

If another testing scheme is used, it shall be described in detail in the quality manual and submitted as part of
the contract documents.

6 © 1SO 2010 — All rights reserved
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Annexes A, B, D, and E and 6.2 describe the tests referred to in this clause as recommendations.

6.1.

3.6  Quality contracts

Inspections and tests on incoming materials (the material control section of Table 1) can be reduced on the
basis of quality contracts between the supplier and the designer, on condition that the contract refers to the

app

ropriate tables in 6.2.

Quality contracts shall include the possibility of the supplier being audited.

QUWJMWWMJMQ&W anufacturer
repriesentative for all materials supplied on the project.

6.2
wit

The

The|
ther
test

N structural sealant

tables consist of three sections:
section 1: Material control
section 2: Assembly control

section 3: Final control

row shall be ignored and in other cases a row shallkbe added.

Inspection and testing tables for assembling glass elements into or onto ithe flamework

tables do not pretend to be exhaustive. The designer,«assembler, and material suppliers cgn complete
. The tables can require something that is non-existent in some designs. In such a case, the ipspection or

When an assembly process is such that one or more of the listed inspections or tests are not applicable or

phy
detd

The
pos
not

The
doc
recq

Sically not possible, the concerned inspection or test shall be ignored and an alternati
rmined and documented.

inspections or tests on incoming-iaterials and component products shall be carried out
Sible. In the case of non-conforming materials, action shall be taken so that non-conforming
pberformed.

required records in the tables hereafter can include any document such as order documents
iments, log books, et€.,)as described in the quality procedures and associated documentatio

validl if there is no negative result. In the case of a negative result, a record shall always be made.

Adj
par

The

stments ofpmachinery and equipment used for assembly are periodically checked agai
meters for optimal results.

assembler shall fulfil the requirements in Clause 4 of this part of ISO 28278.

e shall be

As soon as
hssembly is

production
. However,

rds shall indicate non/delivery or batch identification. When no record is required, this requirement is only

hst defined
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Annex A
(normative)

Dynamic peel test on structural sealant

General

This

reguired in order to make the proper surface preparation recommendation for the project.

A.7

This
of t
sup
with

A

.fL)

Pro
mar
pro

A4

Eight standard test specimens shall be prepared and cured in accordance with D.3.1 and following

maif

test shall be performed on each substrate type involved in the project. The following.in

Purpose

annex gives a method of evaluating the constancy of the cohesive strength”of the structural
ne adherence to materials. The description of the test method givenCbelow is intended to |
pliers as well as sealant users. Every effort has been made to keep ‘this method as simple
out compromising the quality of the manufactured products.

Table A.1 — Dynamic peel test

ormation is

Sealant and
elp sealant
as possible

Conditioning series for test specimens Peel test

(for details, see A.3)

a) Initial, or room temperature conditioning Yes

b) Room temperature water immersion for seven days or 24 h in water at (95 + 2) °C

Tests specimens

juction samples of metal yand glass products, amongst others, are to be submitted to
ufacturer six weeks béfore SSG application is to begin. The manufacturer shall test according
ide the data along with an interpretation.

Peel test

ufacturer's recommendations.

the sealant
to D.3 and

the sealant

A.5 Conditioning of test specimens

Condition the six standard test specimens for the peel test and ensure that they conform to the selected
alternative conditioning. The various conditioning requirements are described in more detail below.

a)

Initial, or room temperature conditioning:

Two standard test specimens, according to the sealant manufacturer's recommendations, storage in air at
(23 £ 2) °C and (50 + 5) % relative humidity in accordance with ISO 8339 or EN 28339.

© ISO 2010 — All rights reserved
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b) Water immersion and room temperature conditioning:

Two standard test specimens, seven days immersion in water at (23 + 2) °C, subsequently conditioned in
air for (24 + 2) h at (23 + 2) °C and (50 + 5) % relative humidity.

¢) Hot water immersion and room temperature conditioning:

Two standard test specimens, one day, which is (24 +2)h immersed in water at (95 2) °C,
subsequently conditioned in air for (24 £ 2) h at (23 + 2) °C and (50 + 5) % relative humidity.

A.6 Test|procedure in the case of peel test

All six test gpecimens shall be subject to the peel test in accordance with D.3.3.

A.7 Obsegrvation

The type ofifailure shall be 90 % cohesive.

A.8 Report

The report $hall include the following:

— project|name;

— test substrate name;

— surfacq preparation noted for each specimen:
— the selected alternative possibility;
— cufe condition of each specimen;
— made of failure of each specimen;
— paps or fail of each test’specimen;
— dekignation andlothumber of the sealant;
— infprmation.to/identify the glass and framework;

— tegt date;

— any significant observations;

— surface preparation recommendation based on the data noted above.

14 © IS0 2010 — All rights reserved
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Annex B
(informative)

Dynamic tensile test on structural sealant

General

This
mar

This
seal
seal

possible without compromising the quality of the manufactured product.

o
'

Pro
mar
moq

V3]
)

Six
ma

B.4

test may be performed on each substrate type involved in the project. The following.int
datory in order to provide the proper surface preparation recommendation for the projegt.

annex gives one possible method of evaluating the constancy of the cohesive stréngth of th

ant and of the adherence to materials. The description of the test method given below is inter]
ant suppliers as well as sealant users. Every effort has been made to kegp,this method a

Table B.1 — Dynamic tensile test

ormation is

e structural
ded to help
5 simple as

Conditioning series for test specimens Tensile

. test
(for details, see A.2)

a) Initial, or room temperature conditioning Yes

d) Room temperature water immersion for seven days or 24 h in water at (95 + 2) °C

Tests specimens
juction samples of metal and dlass products, amongst others, are to be submitted to

ufacturer six weeks before SSG application is to begin. The manufacturer shall test in accord
ified ASTM C794 procedure-and provide the data along with the interpretation.

Tensile test

standard test.specimens shall be prepared and cured in accordance with D.5.1, and following
ufacturer's recommendations.

Conditioning of test specimens

the sealant
ance with a

the sealant

Condition the six standard test specimens for the tensile test and ensure that they conform to the selected
alternative conditioning. The various conditioning requirements are described in more detail below.

a)

b)

Initial, or room temperature conditioning:

Two standard test specimens, according to sealant manufacturer's recommendations, storage in air at

(23 £ 2) °C and (50 * 5) % relative humidity in accordance with EN 28339.

Water immersion and room temperature conditioning:

Two standard test specimens, seven days immersion in water of (23 + 2) °C, subsequently conditioned in

air for (24 + 2) h at (23 + 2) °C and (50 + 5) % relative humidity.

© ISO 2010 — All rights reserved
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c)

Hot water immersion and room temperature conditioning:

B.5 Test procedure in the case of tensile test

Two standard test specimens, one day, which is (24 +2)h immersion in water of (95 2) °C,
subsequently conditioned in air for (24 £ 2) h at (23 + 2) °C and (50 * 5) % relative humidity.

All six test specimens should be subject to tensile rupture with a separation speed of (5 + 0,5) mm/min at a
temperature of (23 + 2) °C.

B.6 Obs¢

The type of

The breakir

B.7 Rep(

The report §

16

project

brvation
failure shall be 90 % cohesive.

g values shall comply with the sealant manufacturer's declaration.

rt
hall include the following:

name;

test substrate name;

surfacs

preparation noted for each specimen:

— the selected alternative possibility;

— Cu

— md

— inf

— teg

— an

re condition of each specimen;

de of failure of each specimen;

s or fail of each test specimen;

Signation and lot number of the sealant;

brmation to identify the glass and framework;
t date;

y significant observation;

— surface preparation recommendation based on the data noted above.
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Annex C
(normative)

Design guidance

C.1 Characteristics: safety in use

-2:2010(E)

Res
stru

Wh¢
conm

C.2

C.2

For

for the construction sitesand the related national application documents (NAD) or other national spH

C.2

For
and

istance against actions from wind, snow and self-weight shall be ensured by selectinghan
Ctural sealant. The selected structural sealant shall be provided with:

a predetermined mechanical resistance, cohesive and adhesive, after curing (refento 'C.2);
the capability of maintaining it's mechanical resistance (durability) under:

— solar radiation;

— temperature and humidity variations or cycling;

— environmental influences, e.g. salt spray and SO,;

Refer to B.2.4 of ISO 28278-1.—3) .

the capability of preventing its degradation and that’of the materials it is in contact with,
environment with (compatibility). Refer to Annex A.

bn there is a risk of earthquake, the sealant” design may not be sufficient to resist the
plementary arrangements may be necessary.

Structural seal dimensions

1 Actions

determination of the-wind load, F, refer to current (existing) methods of determination of the

2 Mechanieal resistance: characteristic ultimate limit-state value

the characteristic ultimate limit-state value of structural sealant R,,., refer to B.2.3.3 of ISO 2
to thesealant supplier’s information.

appropriate

or in close

loads and

hction, valid
cifications.

3278-1:—3)

C.2

C.2.

.o Calculation model

3.1 Numerical border conditions

Whatever the outcome of the calculations, the following dimensional conditions of the structural seal shall be
respected (see Figures C.1 and C.2):

thickness e: minimal e = 6 mm, maximal e = h;

3) To be published.

© ISO 2010 — All rights reserved
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— height h: h > e with a minimum of 6 mm; and h < 3e with a maximum of 20 mm for the monocomponent
sealant, 30 mm for the bicomponent and 35 mm in the case of blast-resistant glass;

— distance edge-bonding surface R < 40 mm.

NOTE Higher values can be considered for special conditions/applications (hurricanes, etc.) with the consent of the
parties involved.

B
<
3
Ry

a
Key
1 glass elgment
2 structurgl seal
3 framework
B width or horizontal dimension of the glass element
H height ol vertical dimension of the glass element
a smallest|dimension (when H < B, a=H)

Figure €.1 — Structural element
T ——
e
e
=
«
49
Key
e structural seal thickness
h  structural seal height
R distance edge-bonding surface
Figure C.2 — lllustrative examples of the structural seal and its position to the glass edge

18 © 1S0 2010 — All rights reserved
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C.2.3.2 Supported systems — Bite thickness, e

The load in the plane of the glass surface, derived from temperature differences between glass element and
framework, determines the bite thickness. The load generates shear stress in the structural seal. The
maximum shear stress is considered to develop in the corners of the pane and, for a rectangular pane, it can
be calculated as:

G4
fshears = TS (C.1)

whetre

e is the bite thickness;
G is the shear modulus;

As is the shear deformation and is calculated as

2
AS:{(Tf—TO)af—(Tg—TO)ag} (gj +H?2 (C.2)

where
B is the horizontal dimension of the glass element;
H s the vertical dimension of the glass elemeént;

T; is the temperature of the framework amoment t;

T, Isthe temperature of the glass element at moment t;

Ty is the temperature during extrusion of the structural sealant;
o is the linear elongation coefficient of the framework;

is the linear. elongation coefficient of the glass element.

Thel| selected thickness’should ensure that

R ‘u
fshear;s S Sheanuss (C.3)
7 tot
wheré
Rshearu:s 1S the characteristic ultimate limit-state value of the structural sealant;
Yot is the total factor, which should be set by national rules.
NOTE The use of the high value for the partial factor y,, together with the inaccurate calculation model, results in

structural seal dimensions, which ensure an acceptable safety reliability level as demonstrated by experience over the last
20 years. Lower y, values could be acceptable when accurate calculation models are used together with an appropriately
defined safety reliability level. However, it is doubtful in this case that the structural seal dimensions h and e will be less.

© 1SO 2010 — All rights reserved 19
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C.2.3.3 Supported and unsupported systems — Bite height, h

The loads perpendicular to the glass surface, derived from wind loads, snow loads, densities, self-weight and
impacts, determine the bite height. These loads generate tensile/compression stresses in the structural seal.
The maximum tensile stress is considered to develop at the centre of the longest side of the pane, and can be
calculated as:

tensile = % (C.4)
where
h is the bite height;
a is the smallest edge of a rectangular pane;
F isthe load to be taken into consideration in accordance with C.2.1.
The selected bite height should ensure that:
ftensile < Rtensile;u;S (:-5)
V1ot
where
Riensileq:s 1S the characteristic ultimate limit-state value of the structural sealant;
ot =N *7s
where
7 Is the factor taking into account the variability of action (see EN 1990:2002, C.9),
7s Is the factor that links to the sealant material;
%ot 1S the factorwhich should be set by national rules.
NOTE In the absence of a natignal value, y, =6, lower y, values could be acceptable when accurate calculation

models are U

c234 U

The perma
determines

sed together with an-appropriately defined safety reliability level.

hsupportedssystems — Permanent shear load — Height, h

nent load” in the plane of the glass surface, derived from the self-weight of the glass elen
the<bite thickness. This type of load generates permanent shear stress in the structural seal.

hent
The

maximum

eérmanent shear stress is considered to develop r along the vertical structural seals and, f

Dr a

rectangular

fperm.shear;u =

where
h
H

P

20

pane, It can be calculated as:

P
2hH

is the bite height;
is the vertical edge of a rectangular pane;

is the self-weight of the glass element.

(C.6)

© 1SO 2010 — Al rights reserved
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The selected height should ensure that

fperm.shear;u <1y (C-7)
where

I, is the declared permanent shear design stress.

C.2.3.5 Unsupported systems — Permanent shear load — Thickness, e

Thelload in the plane of the glass surface, derived from temperature differences between glass.glement and
frampework, determines the bite thickness. The load generates shear stress in the structural seal. The
ma)imum shear stress is considered to develop in the corners of the pane and, for a rectangular pane, it can
be galculated as:

G4

fshearu = Tu (C.8)

whdre
e is the bite thickness;
G is the shear modulus;

4, is the shear deformation and is calculated as

2y = (Tt =To) s ~(Tg ~To ) g (2)2 +(%j2 (C.9)

where
B s the horizontal dimension of the glass element;
H s the vertical dimension of the glass element;

T¢ is the tempetature of the framework at moment t;
Ty is thestemperature of the glass element at moment t;
Ty 4s,the temperature during extrusion of the structural sealant;

¢ is the linear elongation coefficient of the framework;

9 is the linear elongation coefficient of the glass element.
The selected thickness should ensure that

Rshear;u;S

N

(C.10)

fshear;u
Vtot

© 1SO 2010 — All rights reserved 21


https://standardsiso.com/api/?name=1857911eeae51fdc73efe69e5318946b

ISO 28278-2:2010(E)

where
Rshearu:s 1S the characteristic ultimate limit-state value of the structural sealant;
ot =N *7s
where
/i is the factor taking into account the variability of action (see EN 1990:2002, C.9),
15 [Ts thefactor that finks to the seatant materiat;
%ot 1S the factor which should be set by national rules.
NOTE In the absence of a national value, y =6, lower y, values could be acceptable when accurate calculation
models are Used together with an appropriately defined safety reliability level.
C.3 Initigl assessment of the design
Materials apnd components to be used shall be evaluated for the intended_ uses foreseen by the design |and

shall confor

Any bondin
the structur

Compatibilit
There shall

accessory I
done once.

C.4 Asseg
In order to
designer cg
this part of
Particular a
the ten

the use

the usq

n to the relevant standard.
y of structural sealant with a substrate shall be tested at |€ast once under the recommendatior

bl sealant manufacturer according to ISO 28278-1:—4), Annex .

also be a purchasing requirement by the glazing assembler to have the manufacturer of th
haterials provide exactly the same materials-thiroughout the project so that testing only need t
Alternative procedures are described in Annex E.

mbly details

bnsure that the requirements)in Clause 4 are met, the assembler shall prepare information for
ntaining drawings and a list of assembly details, especially when such detailing is not foreseq
SO 28278.

tention shall be paid to information on:

perature and-humidity range at which the sealant may be applied;

of cleaning materials;

of.primer;

s of

y of materials shall also be tested at least once per‘project by the structural sealant manufactdirer.

ose
D be

the
nin

setting

the use of temporary retainer clips during curing time;

the application of retainer devices as part of the design;

block materials and locations;

storage conditions for the incoming materials;

4)

22

To be published.
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— the frequency of adhesion testing and the minimum strength of the adhesion and cohesion;
— compatibility of the various materials and components;

— transportation recommendations.

© 1SO 2010 — All rights reserved 23
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Annex D
(normative)

Adhesion tests in assembly/bonding control

D.1 General

This anneX gives a method for evaluating the strength of bonding to substrates. The description. of| the
methods offmeasurement and testing given below is intended to help assembly/bonding control. Every gffort
has been made to keep these methods as simple as possible without compromising the guality of|the
manufacturgd products.

D.2 Purpose
The purposg of the test is to ensure that the structural sealant and the substrates are adequately prepared

The three tgsts described below allow the adherence of the sealant to the~Substrates to be demonstrated for
the assembly control scheme:

— peel tegt;
— static tensile test;

— dynamic tensile test.

D.3 Peelftest — Method 1

D.3.1 Tes| specimens

The test specimen shall be prepared-in accordance with Figure D.1 in the conditions in which the strucfural
sealant will|be applied and subseguently conditioned in the environment in which the complete elements| are
stored. Prinpers and cleaners.will-be used exactly as they are used in production. The sealant sample shall be
obtained frgm the productien\area.

The curing fime shall-be”in accordance with the sealant supplier's recommendations and documented as [part
of the qualify controhprocedure.

24 © 1SO 2010 — All rights reserved
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Key
1
2
3

dy
d,

The

The

D.3

Afte
rea

D.3
The

the
stru

D4

ISO 28278

dz d1

structural sealant: approximate width (25 + 5) mm, minimum height 6 mm
substrate with surface representative for delivery

-2:2010(E)

bond breaker
minimum 250 mm
50 + 10) mm

Figure D.1 — lllustration of a peel test specimen

test specimens shall consist of:
the structural sealant used in the application;

a specimen of the glass with a surface representative of‘the glass delivery onto which th
sealant will be applied;

a specimen of the framework with a surface representative of the framework delivery ont
structural sealant will be applied.

glass and framework suppliers shall include’in each delivery sufficient specimens for the test.

2 Curing time

r a minimum curing time in accardance with the sealant supplier's recommendations, the 3
y for peeling.

3 Test procedure
bead should be detached from the substrate at one end and manually peeled back at 180° un

bead occurs. MWhen rupture occurs, the next peeling is initiated by cuts with a knife at the inte
ctural seal substrate or at the other end of the bead.

Observation

e structural

b which the

pecimen is

il rupture of
rface of the

Breakage shall be 90 % cohesive.

In the event that breakage is not 90 % cohesive, the responsible quality control manager shall be alerted. The
specimen shall be tested again with the remaining sample a minimum of 24 h later. Units shall not be erected
on site until the issue is resolved.

© 1SO 2010 — All rights reserved
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D.5 Static tensile test — Method 2

D.5.1 Test specimens

Four standard test H specimens shall be prepared in accordance with 1SO 28278-1:—5), B.2.3.2, in the
conditions in which the structural sealant will be applied and subsequently conditioned in the environment in
which the complete elements are stored. The specimens for test shall consist of:

the structural sealant used in the application;

the din

a spec
will be

a speo
structu

The glass 4

D.5.2 Cur

After a min
ready for th

D.5.3 Tes

The static t
to the decla

D.5.4 Obg

During the
sealant or g

D.6 Dyng

D.6.1 Tes

Four standg
structural s

ensions used In the application or according to 150 Z2oZ/75-1.—"/, B.2.3.Z;

men of the glass with a surface representative of the glass delivery on which the structural seg
hpplied;

imen of the framework with a surface representative of the framework delivery on which
al sealant will be applied.

nd framework suppliers shall include in each delivery sufficient specimens.-for the test.
ng time

imum curing time in accordance with the sealant supplier's recommendations, the specime
b static tensile loading.

[ procedure

bnsile test shall be performed during the 10 minpperiod in which the sealant is under a stress e

red resistance value at a temperature between15 °C and 30 °C.
ervation
test or after unloading, no test-specimen shall show any signs of breakage or cracking of

ny loss of adhesion.

ymic tensile test

[ specimens

ird test Hispecimens shall be prepared in accordance with Annex F, in the conditions in which
palant Will be applied and subsequently conditioned in the environment in which the comg

elements a

e stored. The specimens for test should consist of:

lant

the

is

fual

the

the
lete

— the structural sealant used in the application;

— the dimensions used in the application or according to 1ISO 28278-1:—7), B.2.3.2;

will be applied;

5) To be published.
6) To be published.

7) To be published.
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a specimen of the glass with a surface representative of the glass delivery on which the structural sealant
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