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FOREWORD

- Background of the subject

The EOTA Working Group 03.04/05 Light composite wood-based beams and columns has drawn up this
Guideline.

The WG consisted of members from eight EU countries [Sweden (Convenor and Secretariat), Austria, Bel-
gium, Finland, France, Germany, Netherlands, and the United Kingdom], one EFTA country (Norway), and
one European industrial organisation, CEI-Bois (European Confederation of Woodworking Industries).

The scope of the Guideline is a result of a distinction between EOTA and CEN-involvement in the area of
wood-based beams and columns. As it appears from the Guideline, existing methods for testing, etc. de-
scribed in EN-standards and other similar documents are used as far as possible.

The Guideline sets out the performance requirements for light composite wood-based beams and columns,
the verification methods used to examine the various aspects of performance, the assessment criteria used
to judge the performance for the intended use and the presumed conditions for the design and execution.

The general assessment approach of the Guideline is based on relevant existing knowledge and testing ex-
perience. The advantage of the calculation method is its flexibility to use and the relative low approval costs.
The disadvantage of this method is that the design in some cases is too conservative.

The design assisted by testing method takes advantages of both the calculation method and the testing
method. Since the design is based on a theoretical model, the need for tests is reasonably small compared to
the testing method. This approach is also more flexible than the testing method. However, the test results
shall not be used for extrapolation.

The testing method is suitable when there is a need to directly determine the resistance of the product. The
disadvantages of this method are its inflexibility of use and the relative high testing costs. The costs are high
because the testing programme is rather extensive as the results cannot directly be used for products not
tested.

- Reference documents

Reference documents are referred to within the body of the ETAG and are subject to the specific conditions
mentioned therein.

The list of reference documents (mentioning the year of issue) for this ETAG is given in annex B. When
additional parts for this ETAG are written afterwards, they may comprise modifications to the list of reference
documents applicable to that part.

Updating conditions

The edition of a reference document given in this list is that which has been adopted by EOTA for its specific
use.

When a new edition becomes available, this supersedes the edition mentioned in the list only when EOTA
has verified or re-established (possibly with appropriate linkage) its compatibility with the guideline.

EOTA Technical Reports go into detail in some aspects and as such are not part of the ETAG but express
the common understanding of existing knowledge and experience of the EOTA-bodies at that moment. When
knowledge and experience is developing, especially through approval work, these reports can be amended
and supplemented.

EOTA Comprehension Documents permanently take on board all useful information on the general under-
standing of this ETAG as developed, when delivering ETA's in consensus, by the EOTA members. Readers
and users of this ETAG are advised to check the current status of these documents with an EOTA member.

EOTA may need to make alterations/corrections to the ETAG during its life. These changes will be incorpo-
rated into the official version on the EOTA website jvww.eota.be] and the actions catalogued and dated in the
associated History File.

Readers and users of this ETAG are advised to check the current status of the content of this document with
that on the EOTA website. The front cover will indicate if and when amendment has taken place.
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SECTION ONE : INTRODUCTION

1. PRELIMINARIES

1.1. LEGAL BASIS

This ETAG has been established in compliance with the provisions of the Council Directive 89/106/EEC
(CPD) and has been established taking into account the following steps:

- the final mandate issued by the EC : 30 September 1998

- the final mandate issued by the EFTA : 30 September 1998

- adoption of the Guideline by the Executive Commission of EOTA : 12 June 2001

- opinion of the Standing Committee for Construction : 18 — 19 December 2001
- endorsement by the EC : 16 January 2002

This document is published by the Member States in their official language or languages according to art.
11.3 of the CPD.
No existing ETAG is superseded.

1.2. STATUS OF ETAG

a. An ETA is one of the two types of technical specifications in the sense of the EC 89/106 Construction
Products Directive. This means that Member States shall presume that the approved light composite wood-
based beams and columns are fit for their intended use, i.e. they enable works in which they are employed to
satisfy the Essential Requirements during an economically reasonable working life, provided that :

- the works are properly designed and built;

- the conformity of the products with the ETA has been properly attested.

b. This ETAG is a basis for ETASs, i.e. a basis for technical assessment of the fitness for use of a light com-
posite wood-based beam and column for an intended use. An ETAG is not itself a technical specification in
the sense of the CPD.

This ETAG expresses the common understanding of the approval bodies, acting together within EOTA, as to
the provisions of the Construction Products Directive 89/106 and of the Interpretative Documents, in relation
to the light composite wood-based beams and columns and uses concerned, and is written within the frame-
work of a mandate given by the Commission and the EFTA Secretariat, after consulting the Standing Com-
mittee for Construction.

c. When accepted by the European Commission after consultation with the Standing Committee for Con-
struction this ETAG is binding for the issuing of ETAs for the light composite wood-based beams and col-
umns for the defined intended uses.

The application and satisfaction of the provisions of an ETAG (examinations, tests and evaluation methods)
leads to an ETA and a presumption of fitness of a light composite wood-based beam and column for the de-
fined use only through an evaluation and approval process and decision, followed by the corresponding at-
testation of conformity. This distinguishes an ETAG from a harmonised European standard which is the di-
rect basis for attestation of conformity.

Where appropriate, light composite wood-based beams and columns outside of the precise scope of this
ETAG may be considered through the approval procedure without guidelines according to art. 9.2 of the
CPD.

The requirements in this ETAG are set out in terms of objectives and of relevant actions to be taken into ac-
count. It specifies values and characteristics, the conformity with which gives the presumption that the re-
quirements set out are satisfied, wherever the state of art permits and after having been confirmed as appro-
priate for the particular product by the ETA.

This guideline indicates alternative possibilities for the demonstration of the satisfaction of the requirements.
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2. SCOPE

2.1. SCOPE

This ETAG deals with light composite wood-based beams and columns with at least one of the structural
components consisting of a wood-based material. It can include, for example, adhesives, reinforcement, fix-
ing elements. This ETAG only covers products which are not chemically treated. Typical examples are shown
in Figure 2.1.

Figure 2.1

1
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Figure 2.1. shows examples of light composite wood-based beams and columns used in building construction
as structural members. Beams are primarily subjected to bending, shear and concentrated loads at the sup-
ports. Columns are primarily subjected to compressive forces in the axial direction, but also to transversal
forces.

Light composite wood-based beams and columns are defined as slender and with low weight. Flanges and
web/web bars are connected with adhesive bonded joints or mechanical joints.
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Typical examples are shown in Table 2.1.

Table 2.1

PRODUCTS FOR CONSIDERATION MATERIALS FORM

Light composite wood-based beams and |e.g.: Large units
columns Timber Sections
Laminated timber Bars
Laminated veneer lumber (LVL) Sheets

Fibre board Components
Particle board Formless
Oriented strand board
Plywood

Metals

Plastics

Organic/inorganic fibres
Concrete

Adhesives

Fixings (e.g. nails, screws, ....)
Chemicals

This ETAG does not include glued laminated timber, glued timber products, timber trusses, LVL beams and
columns etc that are already mandated to CEN under the “structural timber products” and the “wood-based
panels” mandates or “wood-based stressed skin elements” dealt with by another working group within EOTA.
Nor does it include timber formwork beams, which are outside the scope of the CPD.

Components
Light composite wood-based beams and columns consist of three parts: web, flange and adhe-
sive/connection. See also figure in 3.2.1

Relationship with European harmonised standards
When writing this ETAG, the aim has been to use as many as possible existing and forthcoming EN stan-
dards, and well-established test and assessment methods.

2.2. USE CATEGORIES/PRODUCT FAMILIES/KITS AND SYSTEMS

Used as loadbearing components in building structures, for example: construction members or frame
elements for walls, roofs, floors and trusses.

The properties of light composite wood-based beams and columns are assessed according to
characteristics mentioned under the Essential Requirements 1, 2, 3 and 6. ER 6 is optional and may be
stated in an ETA as “no performance determined” since at least one Member State only regulates this
property for works.

There is an end use category in seismic areas demanding a specific evaluation.

2.3. ASSUMPTIONS

The state of the art does not enable the development, within a reasonable time, of full and detailed verifica-
tion methods and corresponding technical criteria/guidance for acceptance for some particular aspects or
products. This ETAG contains assumptions taking account of the state of the art and makes provisions for
appropriate, additional case-by-case approaches, e.g. in the case of

construction materials not treated in detail in the ETAG, when examining ETA-applications, within the general
framework of the ETAG and under the CPD consensus procedure between EOTA members.

The guidance remains valid for other cases which do not deviate significantly. The general approach of the
ETAG remains valid but the provisions then need to be used case by case in an appropriate way. This use of
the ETAG is the responsibility of the ETA body which receives the special application, and subject to consen-
sus within EOTA. Experience in this respect is collected, after endorsement in EOTA-TB, in the ETAG-
Comprehension document.
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3. TERMINOLOGY
3.1. COMMON TERMINOLOGY AND ABBREVIATIONS (see annex A)

3.2. TERMINOLOGY AND ABBREVIATIONS SPECIFIC TO THIS ETAG

3.21 Components

Figure 3.1
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SECTION TWO :

GUIDANCE FOR THE ASSESSMENT
OF
THE FITNESS FOR USE

GENERAL NOTES

(a) Applicability of the ETAG

This ETAG provides guidance on the assessment of a family of light composite wood-based beams and col-
umns and their intended uses. It is the manufacturer or producer who defines the light

composite wood-based beams and columns for which he is seeking ETA and how it is to be used in the
works, and consequently the scale of the assessment.

It is therefore possible that for some of light composite wood-based beams and columns, which are fairly
conventional, only some of the tests and corresponding criteria are sufficient to establish fithess for use. In
other cases, e. g. special or innovative light composite wood-based beams and columns or materials, or
where there is a range of uses, the whole package of tests and assessment may be

applicable.

(b) General layout of this section

The assessment of the fitness of light composite wood-based beams and columns with regard to their fithess
for intended use in construction works is a process with three main steps:

- Chapter 4 clarifies the specific requirements for the works relevant to the light composite wood based
beams and columns and uses concerned, beginning with the Essential Requirements for works (CPD art.
11.2) and then listing the corresponding relevant characteristics of light composite

wood-based beams and columns

- Chapter 5 extends the list in chapter 4 into more precise definitions and the methods available to verify
product characteristics and to indicate how the requirements and the relevant product

characteristics are described. This is done by test procedures, methods of calculation and of proof, etc.

- Chapter 6 provides guidance on the assessing and judging methods to confirm fitness for the intended
use of the light composite wood-based beams and columns.

- Chapter 7, assumptions and recommendations are only relevant in as far as they concern the basis
upon which the assessment of the light composite wood-based beams and columns is made concerning their
fithess for the intended use.

(c) Levels or classes related to the essential requirements and to the product performance (see ID
clause 1.2 and EC Guidance Paper E)

According to the CPD, "Classes" in this ETAG refer only to mandatory levels or classes laid down in the EC-
mandate.

This ETAG indicates however the compulsory way of expressing relevant performance characteristics for the
light composite wood-based beams and columns. If for some uses at least one Member State has no regula-
tions, a manufacturer always has the right to opt out of one or more of them, in which case the ETA will state
"no performance determined" against that aspect, except for those properties for which, when no determina-
tion has been made, the product does not any longer fall under the scope of the ETAG; such cases shall be
indicated in the ETAG.

d) Working life (durability) and serviceability
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The provisions, test and assessment methods in this guideline or referred to, have been written, based upon
the assumed intended working life of the light composite wood-based beams and columns for the intended
use of 50 years, provided that the light composite wood-based beam or column is subject to appropriate use
and maintenance (cfr. ch. 7). These provisions are based upon the current state of the art and the available
knowledge and experience.

An "assumed intended working life" means that it is expected that, when an assessment following the ETAG-
provisions is made, and when this working life has elapsed, the real working life may be, in normal use condi-
tions, considerably longer without major degradation affecting the essential

requirements.

The indications given as to the working life of light composite wood-based beams and columns cannot be
interpreted as a guarantee given by the producer or the approval body. They should only be

regarded as a means for the specifiers to choose the appropriate criteria for light composite wood-based
beams and columns in relation to the expected, economically reasonable working life of the works (based
upon ID. par. 5.2.2).

(e) Fitness for the intended use

According to the CPD it has to be understood that within the terms of this ETAG, products shall "have such
characteristics that the works in which they are to be incorporated, assembled, applied or installed, can, if
properly designed and built, satisfy the Essential Requirements" (CPD, art. 2.1).

Hence, the light composite wood-based beams and columns must be suitable for use in construction works
which (as a whole and in their separate parts) are fit for their intended use, account being taken of economy,
and in order to satisfy the essential requirements. Such requirements must, subject to normal maintenance,
be satisfied for an economically reasonable working life. The requirements generally concern actions which
are foreseeable. "(CPD Annex |, preamble).
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4. REQUIREMENTS

for works, and their relationship to the characteristics of light composite wood-
based beams and columns

This chapter sets out the aspects of performance to be examined in order to satisfy the relevant Essential
Requirements, by:

- expressing in more detail, within the scope of the ETAG, the relevant Essential Requirements of the CPD in
the Interpretative Documents and in the mandate, for works or parts of the works, taking into account the
actions to be considered, as well as the expected durability and serviceability of the works.

- applying them to the scope of the ETAG for light composite wood-based beams and columns and providing
a list of relevant product characteristics and other applicable properties.

When a product characteristic or other applicable property is specific to one of the Essential Requirements, it
is dealt with in the appropriate place. If, however, the characteristic or property is relevant to more than one
Essential Requirement, it is addressed under the most important one with cross reference to the other(s).
This is especially important where a manufacturer claims "no performance determined” for a characteristic or
property under one Essential Requirement and it is critical for the assessing and judging under another Es-
sential Requirement. Similarly, characteristics or properties which have a bearing on durability assessments
may be dealt with under ER 1 to ER 6, with reference under 4.7. Where there is a characteristic which only
relates to durability, this is dealt with in 4.7

This chapter also takes into account further requirements, if any (e.g. resulting from other EC Directives) and
identifies aspects of serviceability including specifying characteristics needed to identify the light composite
wood-based beams and columns. (cfr ETA-format par. 11.2).

11
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Comprehensive table

Table 4.0

ER Corresponding ID*
paragraph for works

Corresponding ID*
paragraph for products

ETAG paragraphs on
product performance

Product characteristics

Provisions concern-
ing works or parts of
them

Fabric components

performance
1 | 4.2 Provisions con- 4.3.2 Performance of 41.1 Loadbearing capacity;
cerning works or products +
parts of them Appendix Table 2, Creep
Timber products for 41.2
structural use Dimensional stability
4.1.3 Seismic evaluation
4.1.4
2 | 42331 43.1.1 42.1 Reaction to fire
Limitation of the gen- | Products subject to
eration of fire and reaction to fire re-
smoke within the quirements
room
42342 43.1.3.2 4.2.2 Resistance to fire.
Limitations of spread | Loadbearing elements
of fire and smoke without separating
beyond the room of function (e.g. beams,
origin columns)
3 3.3.11 3.3.1.1.3.2 4.3 Release of formaldehyde,
. . asbestos (content), pen-
Alr quality 4.2 + tachlorophenol and other
Annex 1.A. table , Air dangerous substances
33.1.13 quality
4 Not relevant
5
Not relevant
6 | 4.2 43.2.2 4.6 Thermal resistance

Aspects of durability, serviceability and identification

4.7.1. Durability

4.7.2. Serviceability

4.7.3. ldentification

*IDs (Interpretative documents). CPD Articles 3 and 12 set out that IDs give concrete form to the Essential
Requirements referred to in accordance with the preamble to that Annex. The principle objective of the IDs is
to establish the link between the Essential Requirements and the mandates which the Commission gives to

CEN and EOTA.
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4.1 MECHANICAL RESISTANCE AND STABILITY (ER 1)

The essential requirement laid down in the Council Directive 89/106/EEC is as follows:
“The construction works must be designed and built in such a way that the loadings that are liable to act on it
during its construction and use will not lead to any of the following:

a
b

C

collapse of the whole or part of the work;
major deformations to an inadmissible degree;

damage to other parts of the works or to fittings or installed equipment as a result of major deformation of
the load bearing construction;

damage by an event to an extent disproportionate to the original cause.”

The following aspects of performance are relevant to this Essential Requirement for the light composite
wood-based beams and columns.

Torsion is a property, which is usually not relevant, since the effects of the loads applied are assessed under
other properties.

4.1.1 Mechanical resistance and stiffness

The mechanical resistance and stiffness of the product shall be sufficient to withstand the effects of:

* Bending

e Compression

e Tension

* Shear

* Combinations of the above

from the actions on the works where relevant.

4.1.2 Creep and duration of load

The mechanical resistance and stiffness of the product exposed to combined effects of loading time
and moisture shall be sufficient to withstand the effects of:

« Bending

e Compression

* Tension

e Shear

+ Combinations of the above

from the actions on the works where relevant.

4.1.3 Dimensional stability

4.1.3.1 Permissible deviations of sizes

The manufacturing tolerances on sizes of the product shall be such that the product performance and
stability can be maintained.

13
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4.1.3.2 Stability of dimensions

The dimensional changes due to varying moisture content shall not have inadmissible effects on prod-
uct performance and stability.

4.1.4 Seismic evaluation

4.2

Seismic evaluation shall be carried out in the case of an end use category in seismic areas.

SAFETY IN CASE OF FIRE (ER 2)

The Essential Requirement laid down in the COUNCIL DIRECTIVE 89/106/EEC is as follows:
“The construction works must be designed and built in such a way that in the event of an outbreak of
fire:

« the loadbearing capacity of the construction can be assumed for a specific period of time.
* the generation and spread of fire and smoke within the works are limited.

« the spread of fire to neighbouring construction works is limited.

» occupants can leave the works or be rescued by other means.

« the safety of rescue teams is taken into consideration.”

The following aspects of performance are relevant to this Essential Requirement for light composite
wood-based beams and columns.

4.2.1 Reaction to fire

Requirements for the reaction to fire of the light composite wood-based beam and column shall be in
accordance with laws, regulations and administrative provisions, applicable to the end use of the light
composite wood-based beam and column.

4.2.2 Resistance to fire

Requirements for the resistance to fire of the light composite wood-based beam and column shall be
in accordance with laws, regulations and administrative provisions, applicable to the end use of the
light composite wood-based beam and column.

A classification may be needed for loadbearing capacity (R) for beams and columns (e.g. large LVL-
beams).

4.3 HYGIENE, HEALTH AND ENVIRONMENT (ER 3)

The Essential Requirement laid down in the COUNCIL DIRECTIVE 89/106/EEC is as

follows:

“The construction work must be designed and built in such a way that it will not be a threat to the hy-
giene or health of the occupants or neighbours, in particular as a result of any of the

following:

»  The giving-off of toxic gas,

» the presence of dangerous particles or gases in the air,

» the emission of dangerous radiation,

e pollution or poisoning of the water or soil,

» faulty elimination of waste water, smoke, solid or liquid wastes and

» the presence of damp in parts of the works or on surfaces within the works.”

Wood preservatives

See 2.1. Scope.

Concerning wood preservatives, the Directive 98/8/EC - Biocide Directive - of 16 February 1998 ap-
plies.

14
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Chemical treatment of wood is regulated at national level. If a treatment is demanded this should be
carried out by companies with capacity and skill in accordance with the regulations valid in the place
of use. If a beam or parts of a beam will be subject to chemical treatment, the effect of the chemical
treatment on other properties of the beam (e.g. structural, durability of fasteners etc) shall be consid-
ered by the regulatory authorities in each Member State.

The following aspects of performance are relevant to this Essential Requirement for the
product:

15
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4.3.1 Release of dangerous substances

The product/kit must be such that, when installed according to the appropriate provisions of the
Member States, it allows for the satisfaction of the ER3 of the CPD as expressed by the national pro-
visions of the Member States and in particular does not cause harmful emission of toxic gases, dan-
gerous particles or radiation to the indoor environment nor contamination of the outdoor environment
(air, soil or water).

4.4 SAFETY IN USE (ER 4)

Not relevant

4.5 PROTECTION AGAINST NOISE (ER 5)

Not relevant

4.6. ENERGY ECONOMY AND HEAT RETENTION (ER 6)

The Essential Requirement No. 6 laid down in the COUNCIL DIRECTIVE 89/106/EEC is as
follows:

“The construction works and its heating, cooling and ventilation installations must be designed and
built in such a way that the amount of energy required in use shall be low, having regard to the cli-
matic conditions of the location and the occupants”

The following aspects of performance are relevant to this Essential Requirement for light
composite wood-based beams and columns.

» limiting excessive heat loss by cold bridging
« limiting risk of surface condensation by cold bridging.

4.6.1 Thermal bridging

The rate at which a beam/column transmits heat depends significantly on the relative position and in-
sulating value of the other materials comprising the works, in particular thermal insulation products.
However a beam/column may be designed in such a way as to minimise thermal bridging, for exam-
ple web beam designs.

The extent to which a beam/column allows surface temperatures that may attract surface condensa-

tion affecting hygiene, health and the environment is similarly dependent on the rest of the works.
See 4.3

Explanatory note - Heat will flow ‘or funnel’ through the path offering least resistance. For example, a
200 mm beam which bridges an air space is actually a better insulator than the air space and, there-
fore, is not a cold bridge. However, if the air space were then filled with thermal insulation such as
mineral wool, the beam becomes a cold bridge. Note, the rate of heat flow through the beam in each
case is different and hence, although the beam can be characterised by a single loss coefficient per
unit length, this figure will be different in different constructions.

4.7 ASPECTS OF DURABILITY, SERVICEABILITY AND IDENTIFICATION

The intended use of a product shall indicate in which environment the product is suitable.

4.7.1 Durability

The components, the joints and the whole product shall have a verified durability.

16
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Adhesives/connectors for structural purposes shall produce joints of such strength and durability that
the integrity of the bond is maintained in the assigned service class throughout the expected life of
the structure.

4.7.2 Serviceability
Serviceability is expressed as deformations of the structure. Allowable limits shall be considered
case-by-case. Regard shall be taken as to the possibility of damage of surfacing materials, ceilings,
floors, partitions and finishes which may have an effect on the ability of the works to fulfil the Essen-
tial Requirements.

4.7.3 ldentification of the product/kit

The components and materials used in light composite wood-based beams and columns shall be de-
fined by their properties, which have an influence to the fulfilment of the essential requirements.

17
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5. METHODS OF VERIFICATION

This chapter refers to the verification methods used to determine the various aspects of performance of the
products in relation to the requirements for the works (calculations, tests, engineering knowledge, site experi-
ence, etc.) as set out in chapter 4.

The possibility exists to use existing data in accordance with the EOTA Guidance Document No 004 The
provision of data for assessment leading to ETA.

The evaluation of a product’s different properties shall take account of any alterations to the product that the
manufacturer is proposing, either at the time of manufacture or subsequently. Such alterations could be joints
in the flanges, holes in the web, reinforcement of the web, special support conditions or any other strength or
stiffness related change.

A manufacturer shall not have to test a property, which can be verified by calculation. Although tests might be
needed in those cases where higher property values are claimed.

When EUROCODES are quoted in this ETAG as the methods for the verification of certain product charac-
teristics, their application in this ETAG, as well as in the subsequent ETAs issued according to this ETAG,
shall be in accordance with the principles laid down in the EC Guidance Paper on the use of EUROCODES in
harmonised European technical specifications

Table 5.0 Table adding verification methods to table in 4.0
ER Product characteristics ETAG paragraph on ETAG paragraph on verifica-
product performance tion methods
1 | Loadbearing capacity: 41.1 5.1.1. Mechanical resistance
Creep 41.2 5.1.2. Creep and duration of
Dimensional stability 4.1.3. load
5.1.3. Dimensional stability
414
5.1.4 Seismic evaluation
2 | lgnitability 4.2.1. 5.2.1
Rate of heat release Reaction to fire.

Rate of spread of flame
Rate of smoke production
Flaming droplets/particles

Loadbearing capacity 4.2.2 5.2.2
Resistance to fire

3 | Content of pollutants 43.1 53.1
Rate of release of pollutants
Susceptibility to mould growth

4 Not relevant
5
Not relevant
6 | Energy and heat retention 46
Thermal resistance 4.6.1 5.6
Aspects of durability, serviceability and | 4.7.1 5.7.1. Durability
identification
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472 5.7.2. Serviceability

473 5.7.3. ldentification

5.1 MECHANICAL RESISTANCE AND STABILITY

5.1.1 Mechanical resistance and stiffness

The mechanical resistance and stiffness can be derived using any of the following three methods.
Not all properties have to be derived using the same method:

. Calculation
. Design assisted by testing
. Testing

5.1.1.1 Calculation

In general the calculation method is suitable when the strength and stiffness properties of the webs,
flanges and jointing method are well known and documented. Furthermore, the theoretical model
used to estimate the mechanical resistance and stability shall be well established.

NOTE: For some products the material for the flanges is graded before it is re-sawn to flange compo-
nents. In such cases the mechanical properties of the flanges shall be considered separately before
using the calculation model.

NOTE: For most products the flanges or webs are lengthways jointed (for example finger jointed). In
such cases the mechanical properties of the flanges, including finger joints, and webs shall be con-
sidered separately before using the calculation model.

NOTE: The calculation methods given in Eurocode 5 (ENV 1995-1-1) may be considered.

5.1.1.2 Design assisted by testing

If a manufacturer can produce a calculation system for the performance of his product, it shall be
possible to use his system, if the system has been verified through the methods described in the
ETAG.

In general the design assisted by testing can be used when:
. The strength or stiffness properties of the webs or flanges are not well known or documented
. The theoretical model to estimate the mechanical resistance and stability is not

complete.

Guidelines for design assisted by testing are given in section 3.2 of Appendix D of Part 1 of Eurocode
1 (ENV 1991-1).

The extension of the test programme depends on the degree of uncertainty in the used material
properties as well as on the degree of uncertainty in the calculation method used . Suitable tests
based on the methods given in the section "Test methods" described in the EOTA Technical Report
002 shall be considered separately for each product.

The products to be tested shall be a representative sample of the population.

From the test results the characteristic value (xi) for the population shall be given as the 5 % fractile

value determined using a confidence level of 75 %. The mean value shall be given using a confi-
dence level of 50 %.
For a normal distribution the characteristic value xy is given by:
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where Xmean is the mean value and Xgidey is the standard deviation of the property x for the sample
kp .The factor depends on the number of tests and confidence level. Values for k, are given in Ta-
ble 5.1.1.

NOTE: When it is reasonable to assume that a material property is better described by a log-normal
distribution function than by a normal distribution function, the logarithm of the material property may
be used instead of the material property itself for determination of the characteristic values.

For a log-normal distribution the characteristic value x is given by:

Xk — e(l n X)mean —kn (I n X)stdev (5_ 1_2)

Table 5.1.1. Values of kp for determining the 5%-fractile for the 75% confidence level to be used in
Equations 5.1.1 and 5.1.2 ®.

Number of 8 10 20 30 40 50 100 00
tests

Kn 219 210 193 187 183 181 1.76 1.64

() If characteristic properties are to be determined by test alone, the number of tests should be at
least 30. If the tests serve to confirm certain theoretical model assumptions, a smaller number of
tests than 30 will be sufficient.

NOTE: If it is impossible to test a representative sample of the product, the value of the standard de-
viation shall not be taken as less than 20 % of the value for the mean value. This is, for example, the
situation when the product to be tested is produced on a pilot production line.

NOTE: The characteristic values determined according to Equation (5.1.1) or (5.1.2) are the highest
values that may be declared as the characteristic values. It may be advisable to declare lower values
to avoid an unreasonable amount of rejections during the quality control process.

When the design assisted by testing method is used to determine strength or stiffness

properties of the webs or flanges, the characteristic value based on the results given by Equation
(5.1.1) or (5.1.2) shall be used in the design.

When the design assisted by testing method is used to calibrate the theoretical model to the test re-
sults, an unknown model coefficient D is introduced. Using the test results and the

results from the theoretical model, the mean value of the model coefficient Dyeqn as well as the
standard deviation of the model coefficient Dgidey is determined. The characteristic value of the

model coefficient Dy is given from an equation similar to Equation (5.1.1) or (5.1.2).

5.1.1.3 Testing
The characteristic resistance and stiffness can be determined directly from tests.

The sampling procedure and determination of characteristic values are given in section 5.1.1.2. How-
ever, the number of specimens shall not be less than 30 for each type, grade and size of the product
to be tested. Furthermore, the values for ky, in Equation 5.1.1. and 5.1.2 are

given in Table 5.1.1.

Suitable tests based on the methods given in the section "Test methods" described in the EOTA
Technical Report 002, shall be considered separately for each product to determine the
following properties:

. Bending

. Compression

. Combination of the above
. Shear.

The products to be tested shall be a representative sample of the population
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5.1.2 Creep and duration of load
5.1.2.1 Creep

The combined effect of duration time and moisture content on the stiffness properties should be
taken into account using the Kgyef factors, given for wood-based materials, in section 4.1 of Part 1-1

of Eurocode 5 (ENV 1995-1-1). For other materials the effect of duration time and moisture content
shall be considered separately.

5.1.2.2 Duration of load

The combined effect of duration time and moisture content on resistance properties should be taken
into account using the kg factors, given for wood-based materials, in section 3.1 of Part 1-1 of

Eurocode 5 (ENV 1995-1-1). For other materials the effect of duration time and moisture content
shall be considered separately.

5.1.3 Dimensional stability

5.1.3.1 Tolerances of dimensions

To be carried out according to EN 336

5.1.3.2 Stability of dimensions

The same specimens used in 5.1.3.1. shall be conditioned in a climatic room corresponding to the
highest moisture conditions where the product is intended to be used. The same measurement as in
5.1.3.1 shall be taken.

Alternatively, for well-established products, an assessment can be made.
5.1.4 Seismic evaluation
Bending load tests shall be carried out as indicated in the EOTA Technical Report 002, to obtain

load-displacement curves up to the ultimate load. The extension of the test programme depends on
the properties of the materials used, the degree of uncertainty and on the scatter of results obtained.

5.2 SAFETY IN CASE OF FIRE

5.2.1 Reaction to fire
For reaction to fire, the evaluation shall be made as specified in prEN13501-1 Fire classification of
construction products and building elements — Part 1 Classification using test data from reaction to
fire tests.

Products which comprise materials included in the COMMISSION DECISION 2000/605/EC can be
considered as Euroclass A;, without testing.

5.2.2 Fire resistance
When assessing resistance to fire, calculation or tests may be used.

Calculation of the fire resistance is only possible when the beam or column is made only from wood-
based materials with known charring rates as defined in ENV 1995-1-2.

The fire resistance of individual members may be determined by testing according to EN 1365-3
(beams) or EN 1365-4 (columns), or by simplified calculations according to ENV 1995-1-2 (EC 5).
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The fire resistance of individual members shall be determined so that the assumptions correspond
with the intended use.

Note:

The fire resistance of light composite wood-based beams or columns which are partly or fully inte-
grated in a building structure or element, and where the member is to some extent protected against
fire by other materials, shall be determined as a characteristic of the relevant structure and will not be
covered by the ETA for the beam or column.

5.3 HYGIENE, HEALTH AND ENVIRONMENT

5.3.1. Release of dangerous substances
5.3.1.1. — Presence of dangerous substances in the product

The applicant shall submit a written declaration stating whether or not the product/kit contains dan-
gerous substances according to European and national regulations, when and where relevant in the
Member States of destination, and shall list these substances.

Before deciding if the formaldehyde content/release shall be verified or not, the approval body must
consider if the intended use of the product is such that the content/release of formaldehyde is rele-
vant. Timber has a natural content of formaldehyde, which should not give reason for a test of for-
maldehyde content. If the joint between the web and flange contains formaldehyde, tests are not
necessary where this will not significantly increase the natural content of formaldehyde. For compo-
nents containing formaldehyde, the testing of formaldehyde content shall be performed as referred to
in prEN 13986 (Wood-based panels for use in construction, characteristic evaluation of conformity
and marking).

5.3.1.2 — Compliance with the applicable regulations

If the product/kit contains dangerous substances as declared above, the ETA will provide the
method(s) which has been used for demonstrating compliance with the applicable regulations in the
Member States of destination, according to the dated EU data-base (method(s) of content or release,
as appropriate).

5.3.1.3 — Application of the precautionary principle

An EOTA member has the possibility to provide to the other members, through the Secretary Gen-
eral, warning about substances which, according to Health authorities of its country, are considered
to be dangerous under sound scientific evidence, but are not yet regulated.

Complete references about this evidence will be provided.

This information once agreed upon, will be kept in an EOTA data base, and will be transferred to the
Commission services.

The information contained in this EOTA data base will also be communicated to any ETA applicant.

On the basis of this information, a protocol of assessment of the product, regarding this substance,
could be established on request of a manufacturer with the participation of the Approval Body, which
raised the issue.

5.4 SAFETY IN USE (ER 4)

Not relevant

5.5 PROTECTION AGAINST NOISE (ER 5)

Not relevant
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5.6 ENERGY ECONOMY AND HEAT RETENTION

For the purpose of heat loss calculations, one or more of the following methods shall determine the
thermal properties of the component materials of the beam or column:

Design values specified in EN 12524.
Other values shall be obtained oby measurements according to EN 1SO 8990.

Reference should be made to EN ISO 10456 and, if appropriate, the declared value adjusted to take
into account expected service temperature and humidity.

Explanatory note — It should be noted that the extent to which the beam or column bridges the insu-
lation in the works, the overall level of insulation (i.e. how cold the cold parts get) and the permeability
of the works to water vapour will all significantly affect the risk of condensation on or within the works.
An assessment, therefore, should be carried out for each construction.

5.7 ASPECTS OF DURABILITY, SERVICEABILITY

A light composite wood-based beam or column consists of a web, joints/connections and flanges.
The durability is determined by the weakest of them. The durability of the web is normally dependant
on the web material, whose durability can be tested according to the appropriate material standard.
The same approach applies to the flanges.

The product specifications shall be studied and they should be in accordance with the respective
product standard and with consideration taken to the intended use of the product and to the relevant
environmental conditions.

To ensure an adequately durable structure, the following interrelated factors shall be considered:

. use of the structure

. required performance criteria

. expected environmental conditions

. composition, properties and performance of the materials
. shape of members and the structural detailing

. quality of the workmanship and the level of control

. particular protective measures

. likely maintenance during the intended life.

The service classes and load duration classes, according to Eurocode 5 and also the hazard classes
according EN 335, can generally describe the environmental conditions.

The durability of the materials shall be evaluated and specified according to relevant standards. Ex-
amples of such standards are listed in Table 5.7.1

Table 5.7.1

Standard No.

Durability of wood and wood-based products — Natural durability of solid wood —

EN 460 Guide to the durability requirements for wood to be used in hazard classes

EN350-1 Durability of wood and wood-based products — Natural durability of solid wood —
Part 1: Guide to the principles of testing and classification of natural durability of
wood.

EN 350 -2 Durability of wood and wood-based products — Natural durability of solid wood —
Part 2: Guide to natural durability and treatability of selected wood species of impor-
tance in Europe.

EN 599 Durability of wood and wood-based products — Performance of preventive wood

preservatives as determined by biological tests or national classification and label-
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ling

EN 636 Plywood — Specifications

EN 312 Particleboard — Specifications

EN 300 Oriented strand boards (OSB) — Definition, classification and specifications

EN 622 Fibreboards — Specifications

EN 301 Adhesives, phenolic and aminoplastic for loadbearing timber structures: Classifica-

tion and performance requirements

EN 302 (Parts  Adhesives for loadbearing timber structures: Test methods

1,2,3and 4)

EN 385 Finger jointed structural timber — performance requirements and minimum produc-
tion requirement

5.7.1 Durability of metal fasteners and other structural connectors* and glued joints.

*Fasteners/connectors which are a part of the product (e.g. webs). Fasteners to attach products to
each other or the works are not included in this ETAG.

5.7.1.1 Fasteners, connectors

The specification for metal fasteners and other structural connectors shall be examined and an as-
sessment or appropriate test and evaluation shall be carried out, to determine the thickness of corro-
sion protection or the material specification.

Where appropriate, the thickness:

1. of a hot-dip galvanized coating to EN ISO 1461 shall be determined using the methods described
in the standard, preferably using the non-destructive magnetic method of EN ISO 2178, or using the
gravimetric method of EN ISO 1460 as a reference method in case of dispute.

2. of a coating of a hot-dip zinc coated sheet to EN 10142 or EN 10147 shall be determined using
the methods described in Annex A of the standards.

3. of electroplated zinc coating to ISO 2081 shall be determined using the methods described in the
standard, or using ISO 2177 as a reference method in case of dispute.

4. of an electroplated cadmium coating to ISO 2082 is determined using the methods described in
the standard.

It should be noted that standards for galvanized and electroplated coatings express mass/unit area of
coatings with respect to the surface area, and standards for hot-dip coated sheet express mass/unit
area with respect to the area of the sheet (i.e. the area of a sheet represents half the area of its sur-
face).

The specification for metal fasteners and other structural connectors shall be examined to determine
whether any risk of bimetallic corrosion exists and any evidence of monitored atmospheric exposure
tests to EN ISO 7441shall be evaluated.

An assessment shall be made as to the risks of corrosion arising from any acidic timber species
proposed for use in the light composite wood-based beams and columns with the metal

fasteners and other structural connectors.

5.7.1.2 Adhesives

Phenolic and aminoplastic adhesives shall be tested and assessed in accordance with:
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EN 301 Adhesives, phenolic and aminoplastic, for load bearing structures: Classification and per-
formance requirements, and
EN 302 (Parts 1, 2, 3 and 4) Adhesives for load bearing timber structures: Test methods.

PU adhesives shall be assessed in accordance with Annex Cof this ETAG. Products using other ad-
hesives, e.g. isocyanates (MDI) can be assessed by using the CUAP route. Afterwards the assess-
ment procedure used can be attached to this ETAG as Comprehension Document.

Adhesive application.
The adhesive application method shall ensure that all surfaces in the assembled joints are covered
with adhesive

Adhesive application by machine
The adhesive should normally be applied to both member ends over at least % of the finger length.
However the adhesive may be applied to only one member end if it is documented that the adhesive
application fulfils the principle requirement in a reliable way. Fulfilment is achieved if a continuous
production control of the adhesive application is in use.

5.7.2 Serviceability
Serviceability is evaluated by calculations or tests as described in clauses 5.1.1 and 5.1.2.

5.7.3 Identification of the product

All components of the light composite wood-based beams and columns shall be clearly identified.
Where possible, reference to harmonised European specifications shall be made. See Annex B

Where components are not covered by harmonised European specifications, they shall be precisely
defined.

The determination of the product characteristics shall be based on testing in accordance with the ap-
propriate CEN or EOTA test methods as far as they exist.
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6. ASSESSING AND JUDGING THE FITNESS OF PRODUCTS FOR AN
INTENDED USE

This chapter details the performance requirements to be met (chapter 4) in precise and measurable (as far
as possible and proportional to the importance of the risk) or qualitative terms, related to the product and its
intended use, using the outcome of the verification methods (chapter 5).

6.0 TABLE LINKING THE ESSENTIAL REQUIREMENTS TO PRODUCT REQUIREMENTS

Table 6.0
ER ETAG paragraph Class
on product per- Use category
formance to be Numeric values
assessed
1 6.1.1 Numeric values for resistance and stiffness as applicable on the in-
tended use
6.1.2 Numeric values for kgef and Ky od
6.1.3 Numeric values for nominal sizes and permissible deviations
6.1.4 Load-displacement curves
2 6.2.1 Euroclasses A; — F
6.2.2 R15-240
No performance determined option
3 6.3.1 Indication of harmful materials
Influence on air  {'No harmful materials*
quality Possible description of resistance to growth of fungi and other micro-
organisms
4 Not relevant
5 Not relevant
6 6.6.1 Numeric values for thermal resistance
No performance determined option
Aspects of 6.7 Service classes and load duration classes (Eurocode 5), Hazard
durability, classes (En 335)
serviceabili
ty and
identifica-
tion
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6.1

ASSESSMENT OF MECHANICAL RESISTANCE AND STABILITY

6.1.1 Mechanical resistance

Independent of the evaluation method used, the following values shall be given in the ETA:

 Characteristic bending resistance in Nm and mean bending stiffness in Nm?

 Characteristic compression parallel to grain resistance in N and mean compression parallel to grain
stiffness in N

» Characteristic compression perpendicular to grain resistance in N

 Characteristic tension parallel to grain resistance in N and mean tension parallel to grain stiffness in
N

» Characteristic shear resistance in N and mean shear stiffness in N

 Characteristic combined bending and compression parallel to grain resistance in Nm and N and
mean stiffness in Nm? and N

The resistance and stiffness values can be directly given in a tabular or graph form or alternatively
using a calculation model. If a calculation model is used the relevant input values shall be given. The
resistance and stiffness values shall be given for a relative humidity of 65 %, a temperature of 20°C
and a duration of load of 5 minutes.

6.1.2 Creep and duration of load

6.1.2.1 Creep

A numeric value for the factor kqef shall be given in the ETA for the relevant service classes and du-
ration of load classes defined in section 3.1 of Eurocode 5 (ENV 1995-1-1).

6.1.2.2.Duration of load

A numeric value for the factor kypog shall be given in the ETA for the relevant service classes and du-
ration of load classes defined in section 3.1 of Eurocode 5 (ENV 1995-1-1).

6.1.3 Dimensional stability

6.1.3.1 Tolerances of dimensions

Numeric values of the nominal dimensions and the permissible deviations, e.g. on length, width and
depth, shall be given in the ETA.

6.1.3.2 Stability of dimensions

Numeric values of the effect of different moisture conditions on the nominal dimensions shall be
given. The highest moisture condition for the intended use of the product shall be specified.

6.1.4 Seismic evaluation

Load-displacement curves, resulting of tests under 5.1.4, shall be obtained for use in the ETA to be
used by the designer in the evaluation of the seismic behaviour of the work.

6.2 SAFETY IN CASE OF FIRE

6.2.1 Reaction to fire

Classification of light composite wood-based beams and columns with respect to reaction to fire shall
be undertaken in accordance with or EN 13501-1 Fire classification of construction products and
building elements — Part 1: Classification using data from reaction to fire tests

6.2.2 Resistance to fire
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It is optional to declare the property of resistance to fire. To test large products can be a very expen-
sive exercise, therefore it is advisable to calculate the resistance to fire performance. As long as
Eurocode 5 has not been issued, the calculation shall be carried out to the rules applicable in the
country of use. The corresponding performance would be expressed in terms of "proxy'-
characteristics, i.e. charring rates.

Classification of light composite wood-based beams and columns with respect to resistance to fire
shall be undertaken in accordance with prEN 13501-2 Fire classification of construction products and
building elements — Part 2: Classification using data from fire resistance tests

The resistance to fire of individual members may be declared as "no performance determined” or by
a fire resistance R according to EN 1365-3 (beams) or EN 1365-4 (columns), or by simplified calcula-
tions according to ENV 1995-1-2 (EC 5), with a specified time and with a specified maximum loading
condition.

The loading condition for beams shall be declared as a maximum characteristic bending moment and
a maximum characteristic shear resistance at ultimate limit state.

The loading condition for columns shall be declared as a maximum characteristic axial load and a
maximum characteristic bending stiffness at ultimate limit state.

6.3 HYGIENE, HEALTH AND ENVIRONMENT

6.3.1 Release of formaldehyde, and pentachlorophenol
* Release of formaldehyde

Classification of wood-based panels with respect to the release of formaldehyde shall be undertaken
in accordance with:

EN 300 Oriented Strand Boards (OSB) — Definitions, Classification and Specifications
EN 312 Particle boards — Specifications
EN 312-1 General Requirements for all Board Types

EN 622 Fibre boards — Specifications
EN 622-5 Requirements for Dry Process Boards (MDF)

EN 636 Plywood — Specifications

EN 636-1 Requirements for Plywood for Use in Dry Conditions

EN 636-2 Requirements for Plywood for Use in Humid Conditions
EN 636-3 Requirements for Plywood for Use in Exterior Conditions.

* Release of pentachlorophenol:

The content of pentachlorophenol, as stated by the manufacturer, shall be given as a percentage by
mass of the component containing the pentachlorophenol.

6.3.2. Release of dangerous substances

The product/kit shall comply with all relevant European and national provisions applicable for the
uses for which it is brought to the market. The attention of the applicant should be drawn on the fact
that for other uses or other Member States of destination there may be other requirements which
would have to be respected. For dangerous substances contained in the product but not covered by
the ETA, the NPD option (no performance determined) is

applicable.

6.4 SAFETY IN USE (ER 4)

Not relevant
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6.5 PROTECTION AGAINST NOISE (ER 5)

Not relevant

6.6 ENERGY ECONOMY AND HEAT RETENTION

6.6.1 Thermal resistance

For the purpose of heat loss calculations, one or more of the following methods shall determine the
thermal properties of the component materials of the beam or column:

Design values specified in EN 12524,

Other declared values are determined according to EN ISO 10456 and measurements according to
pr EN ISO 8990

Where a thermal conductivity or thermal resistance is measured, the mean temperature and moisture
content of the sample shall be quoted.

6.7 ASPECTS OF DURABILITY AND SERVICEABILITY

The environment for which the product is intended should be determined from the load duration
classes and service classes 1, 2 and 3 according to Eurocode 5 and by Hazard classes 1, 2 and 3
according to EN 335. The product and each component should at least be suitable for service class
2, but not for service class 1 only. (e.g. some materials may be used for service class 3)

The choice of service class shall be made taking into account the handling of the product during
transport, installation, etc

Glues shall either meet the requirements of EN 301 or demonstrate to be equivalent by appropriate
testing.
Finger jointing should comply with the relevant standards.

6.7.1 Durability

The minimum corrosion protection or materials specification for different service classes shall be in
accordance with EC5/ENV 1995-1-1 : 1993, Table 2.4.3.

Alternative materials shall have equivalent properties/performance.

Contact between different materials, used in the manufacture of the metal fasteners and other struc-
tural connectors shall not result in corrosion occurring in the service classes being considered. The
same rationale shall be applied in relation to the metal fasteners and other structural connectors and
the timber species, proposed for use in the manufacture of the light composite wood-based beams
and columns.

Products with adhesives, which comply with Type | specification, as defined in EN 301, may be used
in all service classes.

Products with adhesives, which comply with Type Il specification, as defined in EN 301, should only
be used in service classes 1 or 2 and not subject to prolonged exposure to temperatures in excess
of 50°C.

Products with other adhesives shall be assessed individually

6.7.2 Serviceability
The deformation of a structure, which results from the effects of actions (such as axial and shear
forces, bending moments and joint slip) and from moisture, shall remain within appropriate limits. The

possibility of damage of surfacing materials, ceilings, floors, partitions and finishes affecting the ER’s
as per 4.7.2. (Eurocode 5, 2.3.4) shall be taken account of.
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Serviceability is addressed by giving the values as described in clauses 6.1.1 and 6.1.2.

6.8. IDENTIFICATION OF THE PRODUCT/KIT

The description of all components, including materials, of the light composite wood-based beam and
column shall be clearly identified. Where possible, reference to harmonised European specifications
shall be made.

Where components are not covered by relevant harmonised European specifications, they shall be
precisely defined by reference to physical characteristics, such as:

a) adequate material properties
b) geometry, dimensional stability

c) the method of assembly.

Where applicable, the determination of the component characteristics shall be based on testing in
accordance with the appropriate test methods.
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7. ASSUMPTIONS AND RECOMMENDATIONS UNDER WHICH THE FITNESS
FOR USE OF THE PRODUCTS IS ASSESSED

This chapter sets out the assumptions and recommendations for design, installation and execution, packag-
ing, transport and storage, use, maintenance and repair under which the assessment of the fitness for use
according to the ETAG can be made (only when necessary and in so far as they have a bearing on the as-
sessment or on the products).

7.1. DESIGN AND EXECUTION OF THE WORKS

The conditions, for design and execution of the light composite wood-based beams and columns into
the works, shall be taken from the manufacturer's installation guide. The quality and sufficiency of the
installation guide shall be assessed, e.g. concerning the following aspects:

a) the manufacturer claims that his beams and columns can be used with for instance joints in the
flanges and/or web, holes/pre-cut “knock-outs” for installation, reinforcements or other similar
equipment,

b) definition and verification of the size, spacing and minimum length of support, and demands of
serviceability

c) fastening of components and eventual restrictions on the application of fixings to the product

d) temporary bracing for temporary loads on the construction site during erection.

e) In seismic areas, the seismic evaluation of connection between beams and the rest of the works
has to be taken care of in the design of the structure.

7.2 PACKAGING, TRANSPORT AND STORAGE

The conditions for packaging, transport and storage of the light composite wood-based beams and
columns shall be examined from the manufacturer's terms of delivery. The quality and sufficiency of
these terms of delivery shall be assessed, e.g. concerning the following aspects:

a) protection against unfavourable environmental effects

b) protection against external damage, that may affect the proper assembling of the lightcomposite
wood-based beams and columns

c) intermediate storage at the construction site.

7.3 MAINTENANCE

If the light composite wood-based beam or column is possibly to be subject of maintenance, e.g.
large beams, the manufacturer's guide for maintenance shall be assessed.
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SECTION THREE:

ATTESTATION & EVALUATION OF CONFORMITY (AC)

8. ATTESTATION & EVALUATION OF CONFORMITY

8.1 EC DECISION

The system of attestation of conformity, specified by the European Commission Decision 1999/92/EC
of 21/1/1999 (published in the EC OJ L 29 of 3/2/1999) and specified in the mandate of the EC of
30/09/98 Annex 3

System 1 for “Light composite wood-based beams and columns” for which the following is valid:

* Intended to be used in buildings.
« For any reaction to fire class.

8.2 RESPONSIBILITIES

8.2.1 Tasks for the manufacturer

8.2.1.1 Factory Production Control

The manufacturer shall exercise permanent internal control of production. All the elements, require-
ments and provisions, adopted by the manufacturer, shall be documented in a systematic manner in
the form of written policies and procedures. This production control system shall ensure that the
product is in conformity with the European Technical Approval (ETA). The manufacturer shall keep a
record including any essential information about gluing.

Manufacturers having a FPC system that complies with EN 1SO 9001 or EN ISO 9002 and which ad-
dresses the requirements of an ETA are recognised as satisfying the FPC requirements of the Direc-
tive.

EC Guidance Paper B provides for a common basis of understanding factory production control, it is
however not mandatory.

The tables below describe examples of methods to use when performing factory production control.
Alternative methods can be accepted. Methods to be examined for each ETA.

8.2.1.2 Testing of samples taken at the factory

There is a wide variation in the products covered by this ETAG, with different materials, combination
of materials and manufacturing processes. For example there will be a fundamental difference in the
approach adopted for beams incorporating adhesive joints to those using visible mechanical joints.
The performance of an adhesive joint or a non-visible mechanical joint can only be determined by
testing, whereas for a mechanically jointed beam, visual examination of the product, process and
plant may be sufficient. In relation to factory production control the term testing should be taken to
apply to both physical testing and visual examination (including for example dimensional checks).
Therefore a precise test plan can only be set up on a case-by-case basis. Normally only properties
related to the mechanical resistance and stability of the product have to be tested. Properties to test
and the number of tests will depend on the design method for mechanical resistance and stability, i.
e. whether calculation, design assisted by testing or testing alone is used as indicated in table 8.2.1.2
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Table 8.2.1.2 Testing of samples taken at the factory. Evaluation should be done in accordance

with 5.1.1

Property

Test method

Minimum number
of specimens

Requirement

Design by calculation
Full size testing of products is not necessary. It is however the producer’s responsibility that
the material properties are in conformity with the ETA. This may require testing.

Adhesive bond
shear strength
*

To be developed for the
particular product and
shall be described in the
test plan which shall be
agreed by the manufac-
turer and the approval
body. Both shear
strength and wood failure
ratio shall be determined.

3 per shift and pro-
duction line

Shall be given in the
test plan.

Calculation assisted by testing
Full size testing of products is necessary. Testing however can be limited to one
variation of the product, for instance to one beam depth. It is also the producer’s
responsibility that the material properties are in conformity with the ETA. This will
generally require additional testing in accordance with accepted standards for such product

characteristics.

Bending resis-
tance / stiffness
*

Technical Report,
clause 6.2.

e.g. 1 beam per

30 000 meters pro-
duced beams and
production line or at
least 1 beam per
week.

Characteristic / mean
value based on results
from at least 10 beams
> value given in the
ETA. Single value >
than 0.80 of ETA value
is acceptable.

Shear resistance
/ stiffness
*

Technical Report,
clause 6.4.

e.g. 1 beam per

30 000 meters pro-
duced beams and
production line or at
least 1 beam per
week.

Characteristic / mean
value based on results
from the latest 10
beams > value given in
the ETA. Single value >
0.80 of ETA value is
acceptable.
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Property Test method Minimum number Requirement
of specimens
Compressive Technical Report, e.g. 1 column per Characteristic / mean value

force resistance
*

clause 6.5

30 000 metres pro-
duced columns and
production line or at
least 1 column per
week.

based on results from at least
10 columns > value given in
the ETA. Single value > than
0.80 of ETA value is accept-
able

Adhesive bond
shear strength
*

To be developed for the par-
ticular product and shall be
described in the test plan
which shall be agreed on by
the manufacturer and the
approval body. Both shear
strength and wood failure
ratio shall be determined.

At least 3 per shift
and production line

Shall be given in the test plan.

Design by testing

Full size testing of products is necessary. Testing has to be carried out on all variations of the product,
for instance for all beam depths. It is also the producer’s responsibility that the material properties are
in conformity with the ETA. This will generally require additional testing in accordance with accepted
standards for such product

characteristics.

Bending resistance /

stiffness
*

Technical Report,
clause 6.2.

2 beams per week
and production line
or at least 2 beams
per 30 000 metres
produced beams

and production line

Characteristic / mean value
based on results from the last
10 beams > value given in the
ETA. Single value > than 0.80
of ETA value is acceptable.

Shear resistance /

Technical Report,

2 beams per week

Characteristic / mean value

stiffness clause 6.4 and production line | based on results from the last
* : or at least 2 beams |10 beams > value given in the
per 30 000 metres ETA. Single value > 0.80 of
produced beams ETA value is acceptable.
and production line
Compressive  force | Technical Report, 2 columns per week | Characteristic mean value
resistance clause 6.5 and production line [ based on results from at least
* : or at least 2 columns [ 10 columns > value given in

per 30 000 metres
produced columns
and production line

the ETA. Single value > than
0.80 of ETA value is accept-
able

Adhesive bond shear

strength
*

To be developed for the
particular product and
shall be described in the
test plan which shall be
agreed on by the manu-
facturer and the approval
body. Both shear
strength and wood failure
ratio shall be determined.

3 per shift and pro-
duction line

Shall be given in the test plan.

*) The test procedure in the Technical Report shall be used. Alternative procedures may be used provided
that a statistically significant relationship can be established between the specified property and the meas-
ured property, see clause 8.2.1.3.
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8.2.1.3 Determination of correlation between test methods

In some cases, AC procedures may include other test methods than standard methods (according to
the Technical Report). The alternative methods may be used if correlation between results from the
alternative test procedure and from the standard test procedure is determined.

8.2.2 Tasks of the approved body
8.2.2.1 Initial Type Testing

Approval tests will have been conducted by the approval body or under its responsibility (which may
include a proportion conducted by an indicated laboratory or by the manufacturer, withessed by the
approval body) in accordance with section 5 of this ETAG. The approval body will have assessed the
results of these tests in accordance with section 6 of this ETAG, as part of the ETA issuing
procedure.

These tests should be used for the purposes of Initial Type Testing
The approved body should validate this work for Certificate of Conformity purposes.

Material properties obtained in the initial test programme shall be characterised sufficiently to serve
as a basis for subsequent quality assurance evaluations (to ascertain whether a given production lot
remains well represented by the initial test material).

The approved certification body may in some cases have to conduct initial type testing, e.g. when
products, from another production line/unit than the one already assessed for issuing the ETA, shall
be included. The purpose is to verify that the production line in question is able to manufacture prod-
ucts in conformity with the ETA. If the calculation only system has been used for the assessment of
the product, initial type testing can be limited to testing of the mechanical or adhesive bonded con-
nections between web and flanges.
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Table 8.2.2.1 Initial Type Testing. (Statistical evaluation should be carried out according to 5.1.1.)

Product Property Test method Minimum num- Requirement
ber of speci-
mens

Beams Moment Technical Report, 10 beams Characteristic value >
resistance clause 6.2. value given in the ETA.

Single value > than
0.80 of ETA value is
acceptable.

Beams Shear Technical Report, 10 beams Characteristic value >
resistance clause 6.4. value given in the ETA.

Single value > than
0.80 of ETA value is
acceptable.

Beams Bending Technical Report, 10 beams Mean value > value
stiffness clause 6.2. given in the ETA. Sin-

gle value > than 0.80
of ETA value is
acceptable.

Beams Shear Technical Report, 10 beams Mean value > value
stiffness clause 6.4. given in the ETA. Sin-

gle value > than 0.80
of ETA value is
acceptable.

Columns [ Compressive | Technical Report, 10 columns Characteristic value >
force clause 6.5. value given in the ETA.
resistance Single value > than

0.80 of ETA value is
acceptable.

Beams | Adhesive To be developed for | 20 specimens Shall be given in the

and col- |bond shear the particular prod- |form 10 beams |test plan.

umns strength uct and shall be or columns

described in the test
plan which shall be
agreed by the manu-
facturer and the
approval body. Both
shear strength and
wood failure ratio
shall be

determined.

8.2.2.2 Assessment of the factory production control system — initial inspection and

continuous surveillance

Assessment of the factory production control system is the responsibility of the approved body.

An assessment of each production unit shall be carried out to demonstrate that the factory production
control is in conformity with the ETA and any subsidiary information. This assessment shall be based
on an initial inspection of the factory.

Where it has been assumed in the design that the value of the standard deviation shall not be taken
as less than 20% of the value for the mean, this assumption shall be re-evaluated when sufficient
production has taken place.
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Subsequently continuous surveillance of factory production control is necessary to ensure continuing
conformity with the ETA.

It is recommended that surveillance inspections be conducted at least twice per year.

Initial inspection of the factory, as far as gluing is concerned, shall include the inspection of the prem-
ises, technical equipment of the factory and qualification of the personnel.

8.2.3.2 Certification of Conformity

When all the criteria of the Conformity Attestation are satisfied the approved certification body shall
issue a Certificate of Conformity of the product.

8.3 DOCUMENTATION

The approval body issuing the ETA shall supply the information detailed below. The information given
below together with the requirements given in EC Guidance Paper B will generally form the basis on
which the factory production control (FPC) is assessed. This information shall initially be prepared or
collected by the approval body and shall be agreed with the manufacturer. The following gives
guidance on the type of information required:

(1) The ETA
See section 9 of this ETAG.
The nature of any additional, possibly confidential information shall be declared in the ETA.

(2) Basic manufacturing process
The basic manufacturing process shall be described in sufficient detail to support the proposed
FPC methods.

Components for beams and columns are normally manufactured using conventional techniques.
Any critical process or treatment of the components affecting performance shall be highlighted.

The application properties determined and specified by the approval body for the adhesive used
(viscosity, application duration, open drying time, wetting, brushability, pH-value and influence of
indoor climate on the setting rate) shall be described in sufficient detail.

(3) Product and materials specifications
These may include:
» detailed drawings (including manufacturing tolerances)
» incoming (raw) materials specifications and declarations
» references to European and/or international standards or appropriate specifications in manu-
facturer's data sheets.

(4) Testplan (as part of FPC)
The manufacturer and the approval body issuing the ETA shall agree on an FPC test plan.

An agreed FPC test plan is necessary as current standards relating to quality management sys-
tems (EN/ISO 9001 and 9002, etc), do not ensure that the product specification remains un-
changed and cannot address the technical validity of the type or frequency of checks/tests.

The validity of the type and frequency of checks/tests conducted during production and on the fi-

nal product shall be considered. This will include the checks conducted during manufacture on

properties that cannot be inspected at a later stage and for checks on the final product. These

will normally include:

* material properties

» dimensions of component parts

» where materials/components are not manufactured and tested by the supplier in accordance
with agreed methods, then, where appropriate, they must be subject to suitable checks/tests
by the manufacturer before acceptance.
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In addition to this, tests on the final products may be considered necessary. The parameters to
be addressed, as given in the mandate, are related to following mandated performance charac-
teristics:

» Loadbearing capacity

Test methods, sampling, evaluation and requirements should be given.
Comment:

It may not always be possible or desirable (for reasons of confidentiality) to include the complete
product specification and technical justification within the ETA. Therefore it may be necessary to
supply subsidiary information to the approved body. The nature of this subsidiary information should
be declared in the ETA.

8.4 CE MARKING AND INFORMATION

The ETA shall indicate the information to accompany the CE marking and the placement of CE mark-
ing and the accompanying information:

+ on the beam/column itself, or

* on an attached label, or

e on the packaging, or

* onthe accompanying commercial documents.

According to the CE Guidance Paper D on CE marking, the required information to accompany the
symbol "CE" is:

 identification number of the natified certification body (System 1)

» the name or identifying mark of the producer and the registered address of the producer

» last two digits of the year in which the marking was affixed

» the number of the EC certificate of conformity (System 1)

« number of the ETA, valid as indication to identify the characteristics of the beam/column
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SECTION FOUR : ETA CONTENT

9. THE ETA CONTENT

9.1 THE ETA-CONTENT

9.1.1 Model ETA

The format of the ETA shall be based on the Commission Decision 97/571/EC of 22 July 1997, Offi-
cial Journal of the European Communities No L 236 of 27 August 1997.

9.1.2 Checklist for the approval body

The technical part of the ETA shall contain information on the following items, in the order and with

reference to the Essential Requirements relevant for the product category declared by the manufac-

turer. For each of the listed items, the ETA shall either give the mentioned indica-

tion/classification/statement/description or state that the verification/assessment of this item has not

been carried out. The items are here given with reference to the relevant clause of this ETAG:

* Indication of the assumed working life (Section Two : Durability)

* Mechanical resistance including method used (calculation, calculation assisted by test, or test
only). (Clause 6.1.1)

»  Creep and duration of load (Clause 6.1.2)

» Dimensional stability (Clause 6.1.3)

* Load displacement curves for seismic evaluation (Clause 6.1.4)

» Classification of beam/column with respect to reaction to fire, including test method used (Clause
6.2.1)

» Classification of beam/column with respect to fire resistance, including test method used (Clause
6.2.2)

e Statement on the presence and concentration/emission rate/etc. of formaldehyde,

» pentachlorophenol, other dangerous substances, or a statement that dangerous materials are not
present (Clause 6.3.1)

» Indication of calculated or measured thermal resistance, including the calculation or test method
and the configuration applied (Clause 6.6.1)

»  Durability (Clause 6.7.1)

e Serviceability (Clause 6.7.2)

» Identification of the product (Clause 6.7.3).

In section 11.2 “characteristics of products and methods of verification “ the ETA shall include the fol-
lowing note:

“In addition to the specific clauses relating to dangerous substances contained in this European
Technical Approval, there may be other requirements applicable to the products falling within its
scope (e.g. transposed European legislation and national laws, regulations and administrative provi-
sions). In order to meet the provisions of the EU Construction Products Directive, these requirements
need also to be complied with, when and where they apply.”

9.2 ADDITIONAL INFORMATION

Any alteration to the product that the manufacturer is proposing either at the time of manufacture or
subsequently, e.g. holes in webs, web reinforcement, must be assessed.

It shall be stated in the ETA that the installation guide forms part of the ETA and thus always shall
accompany the delivered beams/columns.
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Similarly, it shall be stated in the ETA whether or not any additional, possibly confidential information
shall be supplied to the approved certification body for the evaluation of conformity. See clause 8 of
this ETAG.
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Annex A

COMMON TERMINOLOGY

(definitions, clarifications, abbreviations)

000000000000 000000000000000O0O00O00O00O0O0O0O0O000000

1. WORKS AND PRODUCTS

1.1 Construction works (and parts of works) (often simply referred to as "works") (ID 1.3.1)
Everything that is constructed or results from construction operations and is fixed to the ground.
(This covers both building and civil engineering works, and both structural and non-structural elements).

1.2. Construction products (often simply referred to as "products") (ID 1.3.2)

Products which are produced for incorporation in a permanent manner in the works and placed as such on
the market.

(The term includes materials, elements, components of prefabricated systems or installations)

1.3. Incorporation (of products in works) (ID 1.3.2)

Incorporation of a product in a permanent manner in the works means that:

- its removal reduces the performance capabilities of the works, and

- that the dismantling or the replacement of the product are operations which involve construction activities.

1.4. Intended use (ID 1.3.4)
Role(s) that the product is intended to play in the fulfilment of the essential requirements.
(N.B. This definition covers only the intended use as far as relevant for the CPD)

1.5. Execution (ETAG-format)
Used in this document to cover all types of incorporation techniques such as installation, assembling, incor-
poration, etc.

1.6. System (EOTA/TB guidance)

Part of the works realised by

- particular combination of a set of defined products, and
- particular design methods for the system, and/or

- particular execution procedures.

2. PERFORMANCES

2.1. Fitness for intended use (of products) (CPD 2.1)

Means that the products have such characteristics that the works in which they are intended to be incorpo-
rated, assembled, applied or installed, can, if properly designed and built, satisfy the essential requirements.
(N.B. This definition covers only the intended fitness for intended use as far as relevant for the CPD)

2.2. Serviceability (of works)
Ability of the works to fulfill their intended use and in particular the essential requirements relevant for this
use.

The products must be suitable for construction works which (as a whole and in their separate parts) are fit for
their intended use, subject to normal maintenance, be satisfied for an economically reasonable working life.
The requirements generally concern actions which are foreseeable (CPD Annex I, Preamble).

2.3. Essential requirements (for works): requirements applicable to works, which may influence the techni-
cal characteristics of a product, and are set out in terms of objectives in the CPD, Annex | (CPD, art. 3.1).

2.4. Performance (of works, parts of works or products) (ID 1.3.7)

The quantitative expression (value, grade, class or level) of the behaviour of the works, parts of works or of
the products, for an action to which it is subject or which it generates under the intended service conditions
(works or parts of works) or intended use conditions (products).
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As far as practicable the characteristics of products, or groups of products, should be described in measur-
able performance terms in the technical specifications and guidelines for ETA. Methods of calculation, meas-
urement, testing (where possible), evaluation of site experience and verification, together with compliance
criteria shall be given either in the relevant technical specifications or in references called up in such specifi-
cations.

2.5. Actions (on works or parts of the works) (ID 1.3.6)

Service conditions of the works which may affect the compliance of the works with the essential requirements
of the Directive and which are brought about by agents (mechanical, chemical, biological, thermal or electro-
magnetic) acting on the works or parts of the works.

Interactions between various products within a work are considered as "actions".

2.6. Classes or levels (for essential requirements and for related product performances) (ID 1.2.1)
A classification of product performance(s) expressed as a range of requirement levels of the works, deter-
mined in the IDs or according to the procedure provided for in art. 20.2a of the CPD.

3. ETAG - FORMAT

3.1. Requirements (for works) (ETAG-format 4.)

Expression and application, in more detail and in terms applicable to the scope of the guideline, of the rele-
vant requirements of the CPD (given concrete form in the ID's and further specified in the mandate, for works
or parts of the works, taking into account the durability and serviceability of the works.

3.2. Methods of verification (for products) (ETAG-format 5.)
Verification methods used to determine the performance of the products in relation to the requirements for
the works (calculations, tests, engineering knowledge, evaluation of site experience, etc.).

This verification methods are related only to the assessment of, and for judging the fitness for use. Verifica-
tion methods for particular designs of works are called here "project testing"”, for identification of products are
called "identification testing", for surveillance of execution or executed works are called "surveillance testing",
and for attestation of conformity are called "AC-testing".

3.3. Specifications (for products) (ETAG-format 6.)

Transposition of the requirements into precise and measurable (as far as possible and proportional to the
importance of the risk) or qualitative terms, related to the products and their intended use. The satisfaction of
the specifications is deemed to satisfy the fithess for use of the products concerned.

Specifications may also be formulated with regard to the verification of particular designs, for identification of
products, for surveillance of execution or executed works and for attestation of conformity, when relevant

4. WORKING LIFE

4.1. Working life (of works or parts of the works) (ID 1.3.5(1)
The period of time during which the performance will be maintained at a level compatible with the fulfilment of
the essential requirements.

4.2. Working life (of products)
Period of time during which the performances of the product are maintained - under the corresponding ser-
vice conditions - at a level compatible with the intended use conditions.

4.3. Economically reasonable working life: (ID 1.3.5(2)

Working life which takes into account all relevant aspects, such as costs of design, construction and use,
costs arising from hindrance of use, risks and consequences of failure of the works during its working life and
cost of insurance covering these risks, planned partial renewal, costs of inspections, maintenance, care and
repair, costs of operation and administration, of disposal and environmental aspects.

4.4. Maintenance (of works) (ID 1.3.3(1)

A set of preventive and other measures which are applied to the works to enable the works to fulfil all its func-
tions during its working life. These measures include cleaning, servicing, repainting, repairing, replacing parts
of the works where needed, etc.
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4.5. Normal maintenance (of works) (ID 1.3.3(2)

Maintenance, normally including inspections, which occurs at a time when the cost of the intervention which
has to be made is not disproportionate to the value of the part of the work concerned, consequential costs
(e.g. exploitation) being taken into account.

4.6. Durability (of products)

Ability of the product to contribute to the working life of the work by maintaining its performances, under the
corresponding service conditions, at a level compatible with the fulfilment of the essential requirements by the
works.

5. CONFORMITY

5.1. Attestation of conformity (of products)

Provisions and procedures as laid down in the CPD and fixed according to the directive, aiming to ensure
that, with acceptable probability, the specified performance of the product is achieved by the ongoing produc-
tion.

5.2. Identification (of a product)
Product characteristics and methods for their verification, allowing to compare a given product with the one
that is described in the technical specification.

6. APPROVAL AND APPROVED BODIES

6.1. Approval Body

Body notified in accordance with Article 10 of the CPD, by an EU Member State or by an EFTA State (con-
tracting party to the EEA Agreement), to issue European Technical Approvals in (a) specific construction
product area(s). All such bodies are required to be members of the European Organisation for Technical
Approvals (EOTA), set up in accordance with Annex 11.2 of the CPD.

6.2. Approved Body(*)

Body nominated in accordance with Article 18 of the CPD, by an EU Member State or by an EFTA State (con-
tracting party to the EEA Agreement) , to perform specific tasks in the framework of the Attestation of Con-
formity decision for specific construction products (certification, inspection or testing). All such bodies are
automatically members of the Group of Notified Bodies.

(*) also known as Notified Body

ABBREVIATIONS

Concerning the Construction Products Directive:

AC: Attestation of Conformity

CEC: Commission of the European Communities
CEN: Comité Européen de Normalisation / European Committee for Standardization
CPD: Construction Products Directive

EC: European Communities

EFTA: European Free Trade Association

EN: European Standard

FPC: Factory Production Control

ID: Interpretative Documents of the CPD

ISO: International Standardisation Organisation
SCC: Standing Committee for Construction of the EC

Concerning approval:

EOTA: European Organisation for Technical Approvals
ETA: European Technical Approval
ETAG: European Technical Approval Guideline
TB: EOTA-Technical Board
UEAtc: Union Européenne pour I’Agrément technique dans la construction/ European union of agrément
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General:
TC: Technical Committee
WG: Working Group
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Annex B

REFERENCE DOCUMENTS

000000000000000000000O0O00O0O0OOO0OOOO00OO0OOO0O0O0O0O0O0

The reference documents, such as EC documents, test methods, product standards, EOTA Technical reports
etc, are presented under the headings of each chapter of this ETAG where the references appear in this
ETAG.

Table B.01

ETAG Document title
Chapter

5.1.1 ENV 1995-1-1, Eurocode 5
ENV 1991-1, Eurocode 1

EOTA Technical Report No. 002

5.1.2 ENV 1995-1-1, Eurocode 5

5.1.3 | EN 336, Structural timber — Conferous poplar — sizes, p....

5.2.1 | prEN 13501-1, Fire classification of construction products and building elements

2000/605/EC, Commission Decision establishing the list of products belonging to Euroclass
Al, without testing.

5.2.2 ENV 1995-1-2, Eurocode 5

EN 1365-3 and 4, Fire resistance for loadbearing elements

531 PreN 13986, Wood-based panels for use in construction, characteristic evaluation of
Conformity and marking

5.6 EN 12524, Building materials and products — Hygrothermal properties, tabulated design
values.

EN ISO 8990 Thermal insulation. Determination of steady-state thermal transmission prop-
erties. Calibrated and guarded hot box

EN ISO 10456, Building materials and products — Procedures to ....

5.7 EN 335, Durability of wood and wood-based products

EN 460, Durability of wood and wood-based products — Natural durability of solid wood —
Guide to the durability requirements for wood to be used in hazard classes

EN 350 — 1 Durability of wood and wood-based products — Natural durability of solid wood —
Part 1: Guide to the principles of testing and classification of natural durability of wood.
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ETAG
Chapter

Document title

5.7
cont.

EN 350 — 2 Durability of wood and wood-based products — Natural durability of solid wood —
Part 2: Guide to natural durability and treatability of selected wood species of importance in
Europe.

EN 599, Durability of wood and wood-based products — Performance of preventive wood
preservatives as determined by biological tests or national classification and labelling

EN 636, Plywood - Specifications

EN 312, Particleboard — Specifications

EN 300, Oriented strand Boards (OSB) — Definition, classification and specifications
EN 622, Fibreboards - Specifications

EN 301, Adhesives, phenolic and aminoplastic for load-bearing timber structures: Classifi-
cation and performance requirements

EN 302 (Part 1, 2, 3 and 4)Adhesives for load bearing timber structures: Test methods

EN 385, Finger jointed structural timber — performance requirements and minimum
production requirement

57.1

EN ISO 1461, Hot dip galvanized coatings on fabricated iron ...
EN ISO 2178, Non-magnetic coatings on magnetic substrates - ...
EN ISO 1460, Metallic coatings - Hot dip galvanized coatings...
EN 10142, Continuously hot-dip zinc coated mild steel str...

EN 10147, Continuously hot-dip zinc coated structural ste...

ISO 2081, Metallic coatings - Electroplated coatings of z...

ISO 2177, Metallic coatings - Measurement of coating thic...

ISO 2082, Metallic coatings - Electroplated coatings of c...

EN ISO 7441, Corrosion of metals and alloys - Determination ...

EN 301 — Adhesives, phenolic and aminoplastic, for lad bearing structures: Classification
and performance requirements

EN 302 — (Parts 1 — 4) — Adhesives for lad bearing timber structures: Test methods.

6.1.2

ENV 1995-1-1, Eurocode 5

6.2.1

prEN 13501-1, Fire classification of construction products and building elements

6.2.2

EN 1365-3 and 4, Fire resistance for loadbearing elements

ENV 1995-1-2, Eurocode 5
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ETAG

Document title

Chapter

6.3.1 | EN 300, Oriented Strand Boards (OSB) — Definitions, Classification and Specifications
EN 312, Particle boards — Specifications
EN 312-1, General Requirements for all board types
EN 622, Fibre boards — Specifications
EN 622 — 5, Requirements for Dry Process Boards (MDF)
EN 636, Plywood — Specifications
EN 636 — 1, Requirements for Plywood for Use in Dry Conditions
EN 636 — 2, Requirements for Plywood for Use in Humid Conditions
EN 636 — 3, Requirements for Plywood for Use in Exterior Conditions

6.6.1 | EN 12524, Building materials and products — Hygrothermal properties, tabulated design
values.
EN ISO 8990 Thermal insulation. Determination of steady-state thermal transmission prop-
erties. Calibrated and guarded hot box
EN ISO 10456, Building materials and products. Procedures for determining declared and
design thermal values
ISO 8302, Thermal insulation -- Determination of steady-state thermal resistance and
related properties -- Guarded hot plate apparatus

6.7 ENV 1995-1-1, Eurocode 5

EN 335, Durability of wood and wood-based products
EN 301 — Adhesives, phenolic and aminoplastic, for lad bearing structures: Classification
and performance requirements

6.7.1 | ENV 1995-1-1, Eurocode 5
EN 301 — Adhesives, phenolic and aminoplastic, for lad bearing structures: Classification
and performance requirements

8.2.1 |EN/ISO 9001, Quality systems — Model for quality assurance in design, development,

production installation and servicing

EN/ISO 9002, Quality systems — Model for quality assurance in production, installation and
servicing
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ETAG Document title
Chapter

8.3 EC Guidance Paper B, The definition of factory production control in technical specifications
for construction products

EN/ISO 9001

EN/ISO 9002

8.4 EC Guidance paper D, CE-marking
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Annex C

PU ADHESIVES

00000000000000000000000000000000000000000000

The European standards EN 301 and EN 302 exclusively apply to phenolic and aminoplastic adhesives.
Since sufficient experience has not been gained with regard to continuous creep behaviour of one-component
PU adhesives when being exposed to loads it is necessary to carry out additional tests concerning this behav-

iour.

C1 Tests and test methods

The following tests shall at least be performed:

a)

b)

Testing in compliance with EN 301/302.

Testing in compliance with EN 302-1 is complemented by the orienting testing of specimens having a
joint thickness of 0.5 mm. Testing in compliance with EN 302-3 is complemented by the testing of
specimens made of pine, beech and oak.

Testing of the application properties (see also EN 302-5, EN 302-6, EN 302-7):

Adhesives, on principle, shall be tested under the same conditions in which they are used or are to be
used in practice. The timber shall be of mean density, knotless, straight-grained and without torch
growth.

During bonding, its moisture content shall be equalto 12 + 1 %

1.

11

1.2

13

Determination of important characteristics of the adhesive ready for use

For each of the tests foreseen in 1.1 to 1.3, approximately 2 kg of adhesive ready for use is to be
used in containers of about 250 cm? of cross-section. All tests shall be carried out at a tempera-
ture of 20 = 2 °C and relative humidity of 65 + 5 % RH. The tests according to 1.1 and 1.2 in ad-
dition shall be carried outat 15+ 2 °Cand 90+ 5 % RH aswellasat 30 £ 2 °C and 40 + 5 %
RH.

Adhesives and timber specimens shall, at the beginning of testing, be conditioned to the pre-
scribed room temperature. This is not relevant for PU adhesives, since such adhesives create a
temperature rise.

Dynamic viscosity
The dynamic viscosity (initial viscosity) shall be determined by use of a rotating viscometer with
cylindrical measuring device.

Open assembly time

For determination of open assembly time the adhesive is applied 10 minutes after preparation to
planed pine and beech wood of mean width of annular rings with a specific application mass of
250 g/m? and 400 g/m”. The surface of the timber specimens (slabs) is equal to about 10 cm x
30 cm; the angle of the annular rings relative to the surface is from 30° to 90°.

The open assembly time is the period of time between the beginning of application of adhesive
until the end of adhesive power determined by the thumb test.

Assessment of wetting and brushability
Wetting and brushability are assessed in connection with the application of adhesive during the
test according to 1.2.
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d)

e)

f)

)

h)

Determination of influence of indoor climate on curing time (bond strength)

The curing time is determined to specify the minimum pressing times.

80 bonded test specimens, each made of beech wood and having a joint thickness of 0.5 + 0.1
mm, are prepared in accordance with EN 302-1 under the following conditions:

a) Bondingat15+2°Cand90+5 % RH

b) Bonding at20 +2 °C and 65+ 5 % RH
c) Bondingat30+2°Cand40+5%RH

Adhesive and timber shall be at the prescribed temperature of the test room and shall be condi-
tioned at this temperature for 16 hours before starting the bonding. During conditioning, the wood
specimens shall be hermetically sealed to avoid changes of moisture content. For each condi-
tioning period 10 test specimens corresponding to a), b) and c) shall be tested

after assembly and storage times, , of:

4 hours
8 hours
16 hours
24 hours
2 days
3 days
7 days
28 days

At assembly of the slabs the pressing load shall be equal to 0.8 N/mm?. After 4 and 8 and 16 and
24 hours, respectively, the first slabs are unloaded and samples taken as test pieces. After 24
hours the assembly pressure is removed from the remaining slabs and the slabs are stored until
testing after 2, 3, 7 and 28 days at the climatic conditions prescribed. From these slabs samples
are taken 2 days after manufacture.

For adhesives with particularly short curing times, additional testing of the test pieces can be car-
ried out at curing times of less than 4 hours.

Assessment of foaming behaviour after open assembly times of varying length.

Influence of open and closed assembly times on the tensile shear strength of long-cut beech wood
samples complying with EN 302-1, joint thickness 0.1 mm.

Sliding glueings for triangular brace girders with 0.1 mm, 0.3 mm and 0.5 mm clearance (fit) and
hardening without additional pressing load(assembly pressure).

Influence of low and high temperatures (- 60°C, + 50°C and + 70°C) on the tensile shear strength of
long-cut beech wood samples with a joint thickness of 0.1 mm, 0.5 mm and 1.0 mm.

Influence of storage duration, different climatic conditions and permanent loading on the bond
strength of beech samples exposed to transverse tension loads with a joint thickness of 0.1 mm and
0.5 mm for a period of 3 years.

Dynamic creep tests on loaded small-size girders of glued laminated timber over a period of 3
years. If components glued with the adhesive under test and already loaded for some time can be
assessed, the dynamic creep tests can possibly be omitted.

Where the tests result in noticeable/ unusual values, it may be necessary to perform further tests.
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C2 Classification and performance requirements

Classification:

Two types of adhesive, | and Il, are classified in accordance with their fitness for the intended use under the
climatic conditions complying with EN 301-06, Table 1.

Performance requirements:

The one-component PU adhesives shall satisfy the performance requirements given in EN 301. For the tests
carried out on additional test pieces of joint thickness of 0.5 mm according to EN 302-1, the performance
requirements given in DIN 68 141-1969-10 apply. This is also valid for the testing of additional test pieces
made of pine, beech and oak according to EN 302-3.

For sliding glueings, see e) above, a pull-out strength of at least 1.8 N/mm? shall be achieved.

In the tests of the influence of storage duration, different climatic conditions and permanent loading on the
bond strength of beech samples exposed to transverse tension loads, with joint thicknesses of 0.1 mm and
0.5 mm, a shear resistance of at least 5 N/mm? shall be achieved. In addition, the decrease of strength shall
not exceed the expected value of decrease of strength of the wood.

In the dynamic creep tests according to clause C 1 h) the glued laminated timber girders manufactured using
the PU adhesive shall not present any larger deformations when exposed to loading than similar girders
manufactured using adhesives according to EN 301/302.
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