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Preface

Article 20 of the Construction Products Directive (89/106/EEC) states that the
Standing Committee may, "at the request of its Chairman or a Member Sate,
examine any question posed by the implementation and the practical application
of this Directive".

In order to ensure as far as possible a common under standing between the
Commission and the Member States as well as among the Member States themsel ves
asto how the Directive will operate, the competent services of the Commission,
assuming the chair and secretariat of the Standing Committee, may issue a series of
Guidance Papers dealing with specific matters related to the implementation,
practical implementation and application of the Directive.

These papersare not legal interpretations of the Directive.

They arenot judicially binding and they do not modify or amend the
Directivein any way. Where procedures are dealt with, thisdoes not in
principle exclude other proceduresthat may equally satisfy the
Directive.

They will be primarily of interest and useto those involved in giving
effect to the Directive, from alegal, technical and administrative
standpoint.

They may be further elaborated, amended or withdrawn by the same
procedure leading to their issue.
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Scope

This paper addresses the issue of durability within the context of the implementation of Council
Directive 89/106/EEC! (hereafter referred to as the Congruction Products Directive or
CPD), as amended by Council Directive 93/68/EC2. Only aspects related to the immediate
production of technical specifications are consdered.

The Guidance Paper is intended for technical specification writers (CEN/CENELEC and
EOTA members), for condderation together with the respective mandates and provisions
given therein, and regulators and enforcement authorities within the European Economic Area
(EEA). It takes account of the Communication of the Commisson with regard to the
interpretative documents of Directive 89/106/EEC3.

Referencesrdating to durability in the CPD and | Ds

CPD 2" wheress — “Member States have provisions, including requirements, not only to
building safety but also to health, durability, energy economy, protection of the
environment, and other aspects important in the public interest.”

CPD Article 31 and Annex | — Essential Requirements (applicable to works) shall be
satisfied during an economically reasonable working life

IDs, para 1.3.5 — “ Economically reasonable working life : (1) The working lifeisthe
period of time during which the performance of the works will be maintained at a level
compatible with the fulfilment of the essential requirements. (2) An economically
reasonable working life presumes that all relevant aspects are taken into account, 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 costs of insurance
covering these risks; planned partial renewal; costs of inspections, maintenance, care
and repair; costs of operation and administration; disposal; environmental aspects.”

IDs, para5.1(2) —*“ It is up to the Member Sates, when and where they feel it necessary,
to take measures concerning the working life which can be considered reasonable for
each type of works, or for some of them, or for parts of the works, in relation to the
satisfaction of the essential requirements.”

IDs, para 5.1(2) - “where provisions concerning the durability of worksin relation to the
essential requirement are connected with the characteristics of products, the mandates
for the preparation of the European standards and guidelines for European technical
approvals, related to these products, will also cover durability aspects.”
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3.2

IDs, para 5.2 (1) — “ Category B specifications and guidelines for European technical
approval should include indications concerning the working life of the products in
relation to the intended uses and the methods for its assessment.”

IDs, para 5.2 (2) — “ The indications given on the working life of a product cannot be
interpreted as a guarantee given by the producer, but are regarded only as a means for
choosing the right productsin relation to the expected economically reasonable working
life of the works.”

ID 1, para4.3.1(3)(iv) - “durability (referred to the values of characteristics) isintended
to mean the extent to which the values of the characteristics are maintained during the
working life under the natural process of change of the characteristics, by excluding the
effect of aggressive external actions.”

ID 1, Appendix — identifies durability aspects for some products : “Durability (with respect
to the values of the above characteristics and under the following actions) :” .

Definitions

Working life- works

Working life— product
Durahility
+

Maintenance

Product
repair / replacement

Working life (works) - the period of time during which the performance of the works will be
maintained & aleve compatible with the fulfilment of the Essentid Requirements.

Working life (product) - the period of time during which the performance of a product will
be maintained at a level that enables a properly designed and executed works to fulfil the
Essentid Requirements (i.e. the essential characteristics of a product meet or exceed minimum
acceptable vaues, without incurring mgor costs for repair or replacement). The working life of
a product depends upon itsinherent durability and norma maintenance.

A clear digtinction has to be made between the assumed economicaly reasonable working life
for a product, which underlies the assessment of durability in technical specifications, and the
actua working life of a product in a works. The latter depends on many factors beyond the
control of the producer, such as design, location of use (exposure), inddlation, use and
maintenance. The assumed working life can thus not be interpreted as being a
guar antee given by the producer.

Technica specification writers will have to take a view about the “normd” working life of the
products that they deal with. The assumed working life of a product should take account of the
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assumed working life of the works, the ease and cost of repair or replacement of the product,
mai ntenance requirements and exposure conditions.

Durability of a product - the ability of a product to maintain its required performance over
time, under the influence of foreseeable actions. Subject to norma maintenance, a product
shall enable a properly designed and executed works to fulfil the Essential Requirements for an
economically reasonable period of time (the working life of the product).

Durability is thus dependent on the intended use of the product and its service conditions. The
assessment of durability can relate to the product as a whole or to its performance
characteridics, insofar as these play a sgnificant part with respect to the fulfilment of the
Essentid Requirements. In either case, the underlying assumption is that the performance of the
product will be maintaned a an acceptable leved, in rdaion to its initid performance,
throughout its working life.

Foreseeable actions — potential degradation factors that may affect the compliance of the
works with the essentid requirements. They include, for example, temperature, humidity,
water, UV radiation, abrasion, chemical attack, biological atack, corroson, weathering, frog,
freeze-thaw, fatigue (i.e. actions related to “norma” agents that could be expected to act on
the works or parts thereof).

Factors affecting dur ability

Exposure conditions — as the severity of actionsrelated (e.g.) to climate and geography vary
consderably across Europe, technica specifications should aim to define an appropriate range
of exposure conditions and relate the assessment of durability to these. The definition of use
categories for products may be a suitable manner in which to achieve this,

Examples of the types of exposure that should be considered are temperature variations (daily,
monthly, annua, freeze-thaw conditions etc), incidence of solar radiation, humidity, ranfal,
wind speed etc (i.e. related to “normal” use of the product).

Other — the chemicd and physcd characterigtics of a product will have an influence on its
durability. For example, some types of plastics may be susceptible to UV degradation, porous
materids to freeze-thaw damage, composite materids to temperature variations etc. Such
materia-specific factors will need to be consdered by specification writers, particularly in
performance- based standards that potentialy cover awide range of different materias.

The assessment of dur ability

The durability of congruction products may be assessed usng performance-based methods,
descriptive solutions or a combination of the two.

Whilst the CPD calls for European standards to be expressed as far as practicable in product
performance terms (Article 7.2), this does not necessarily imply that durability shal aways be
assessed by means of performance testing. Standards writers should adopt a pragmatic
gpproach, driking a baance between the cogt of testing, the additiond information that can
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result from such tests, and the gpparent smplicity of descriptive solutions. The latter, however,
must not be used as an arbitrary means of discrimination between products or producers.

European technical approvas are based on examinations, tests and an assessment of the
product (Article 9.1), giving scope for both types of solution mentioned above. Again, a
bal ance must be struck between performance testing and descriptive solutions, bearing in mind
that information may be lacking on the acceptability of the latter. For innovative products an
examination of the practica experience avalable across Europe for smilar products may
provide an appropriate solution, rather than an extensive testing programme.

Descriptive solutions for durability

These condst of an experience-based description of a product or related measures that are
known to ensure adequate durability for a given product under assumed conditions (e.g.
intended use, service conditions, working life, ...). Examplesare:

= gpecification of protective coating/ cover

= compogtior/ thickness of materid

= recommendations on ingalation conditions in the works
»  gpecified maintenance requirements
= dc

These types of solution are better suited to well known congtruction products for which
experience has been accumulated over a long period of time. The proposed solutions must
take account of the intended use(s) of the product and be valid for the range of exposure
conditions encountered in Europe (eg. a descriptive solution that provides acceptable
durability in Southern Europe may not be appropriate for conditions further North).

Performance testing for durability

The second main route to durability assessment involves the performance testing of a product

to determine the variation in its characteristics under a given action or cycle of actions. The

most common types of performance testing are :

= Direct teging — the achievement of a certain level of performance is recognised as being
sufficient to give an acceptable durability (e.g. abrasion, fatigue, closing, and impact tests)

» Indirect testing — the measurement of “proxy” characteristics that can be correlated to
actua performance and hence durability (e.g. porosity for freeze-thaw resistance and
hardness for abrasion resistance)

= Naturd wegthering/ ageing tests — such tets elther give adirect indication of durability
(e.g. corrosion tests) or enable norma performance tests to be carried out after treatment,
thus alowing the degradation in performance to be determined.

= Accderated weathering/ ageing tests — as above, but with the normal ageing process
speeded up to reduce the duration of the test.

= “Torture’ tests— the product is subjected to conditions that are much harsher than those
ever encountered in use (e.g. boil testing of glass reinforced polyester or laminated timber
products).



5.7 Although performance testing can provide useful data on the degradation of performance over
time, often alowing greater scope for innovation, it can be expendve and is Hill the subject of
much research around the world, particularly in relation to service life prediction. To avoid
unnecessary codts, dternatives to full-scae testing should be considered wherever possible.

0. Thetreatment of durability in technical specifications

6.1 All technicd specifications eaborated in the context of the CPD must include provisons for
the assessment of durability, taking into account the needs of the Member States and using
performance-based methods, descriptive solutions or a combination of the two. They should
be written in such a way that a product in conformity with the technical specification can be
assumed to have a“normal” working life, subject to proper maintenance.

6.2 The current, generdly accepted “ state of the art4” isto be applied in deding with durability
in technica specifications for congruction products. The development of performance-based
methods of determination, however desirable from a technica point of view, should not delay
the ddivery of European sandards and European technicd approvas. Whilst the mandates
tend to be expressed in terms of “the durability of characteristic X againg action Y”, it is
recognised that the current level of knowledge is not dways sufficient to follow such an
gpproach. The use of indirect methods of assessment may provide gppropriate solutions in
such cases.

6.3 The best judges of the “ state of the art” are the specification writers themselves and thus
durability is to be regarded as a purdly technicd matter to be dedt with by thenP. Where
current knowledge or appropriate methods of determination are lacking, a pragmatic gpproach
to the assessment of durability should be taken, rather than an automatic recourse to extensive
testing.

6.4 Where entirely descriptive solutions are proposed, compliance with the technica pecification
will normaly indicate that the product meets the required criteria and no further information is
required to accompany the CE marking. For performance testing, the genera principles
contained in the Guidance Papers on “CE marking” and “classes and levels’ should be
followed.

7. Attestation of conformity

7.1 The assessment of durability, as indicated in the technicad specification, forms part of the
atestation that products are in conformity with the requirements of that specification. The
asessment is therefore carried out under the same system of attestation of conformity as for
the product itself.

4 In this context, “state of the art” refers to the current level of knowledge that is generally accepted as being
technically sound. It does not mean the most advanced technology.

5 Note, however, that Article 5.1 of the CPD constitutes a “technical” safeguard clause on the content of
European technical specifications. The mandates also give the Member States the right to participate in the
activities of specification writers through their national delegations/ bodies and to present their points of
view at all stages of the drafting process.
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Where a specific test is directly related to a particular performance characterigtic of the
product (i.e. the durability of characteristic X againgt action Y), the dlocation of the test to the
notified body or the producer should normaly be the same as for the characteridtic itsdlf, as
indicated in Annex 3 of the mandates 6.

Checklist for technical specification writers

What actions (potentia degradation factors) are relevant for the family of products in
question? The mandate gives an initid ligt, for which the Member States have indicated that
they regulate, but this is not necessarily exhaudtive. Consderaion should be given to the
intended use of the product, foreseeable service conditions and the potentia variability in the
severity of actions across Europe. The definition of exposure conditions and use categories
should be considered where appropriate. Specific materia-related aspects should also be
congdered, even within the context of purely performance-based specifications.

What assumptions are to be made about the “norma” working life of the product in relaion to
the possible intended uses? These assumptions underlie the assessment of durability and the
severity of any proposed testing requirements. Current market practice should be followed
wherever possble. Where different working life assumptions can be made for the same
product, the technica specification should provide a means of distinguishing between the
different assessments of durability (e.g. working life categories).

The technical specification need not make explicit reference to the working life assumed in the
assessment of durability, but may do so if it is fdt to be gppropriate. In the latter case, it shdl
be made clear that the assumption does not condtitute a guarantee from the producer asto the
actud working life of his product. Table 1 below, developed by EOTA, provides an
illugration of possible working life assumptions. Whilst useful as a guide, the figures provided
need to be adapted to the specific product family in question.

What is the current, generdly accepted “state of the art” for the family of products in
guestion? This assessment will include a consderation of the current methods and provisons
that are deemed to provide adequate durability and a review of avallable test methods,
whether nationd, European or internationd 7. The posshility of adapting test methods
developed by other technical committees or working groups should aso be investigated.

The decison whether to adopt descriptive or performance-based solutions for the assessment
of durability, or a combination of the two, will depend upon the above andysis. The gpproach
adopted should practicable and respect the principle of proportiondity — the least onerous
possible procedure consstent with the objective sought. The underlying basis of the
assessment should be readily apparent in the specification.

The requirements for information on durability to accompany the CE marking must also appear
in the technicd specifications. Guidance on these aspects is given esewhere (GPs on CE
marking and classes/ levels).

6 Additional guidance on the role and tasks of the notified bodies is under preparation and will clarify this aspect

further.

7 Where the state of the art consists of two or more methods of determination, the instructions given in the

mandates for dealing with this type of situation must be followed.
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9. Examples

Durability by performance testing

9.1 *“The resgtance to SO, shdl be proven in atest cycle by dternating storage in a warm SO,
amosphere and a laboratory atmosphere. Following exposure, the test sampleis submitted to
the crushing test.”

9.2 “Durability of operationd rdiability againg fatigue - Subject the spring to (5000 +/- 10) cycles
of norma operation a a rate not exceeding 6 cycles per minute. Record any fracture or
rupture. No fracture or rupture shal be permitted.”

Durability using descriptive solutions

9.3 “The following table shows the minimum concrete cover of reinforcement related to different
ambient conditions. The cover gppropriate for the intended end use shall be used, and its value
dtated.”

9.4 "The tightness of eastomeric seding joints is presumed to be durgble if the joint itsdf isin
conformity with the requirements of the dandard and if the seding dements have been
correctly selected and conform to EN 681. Note: the joint needs to be instaled according to
the manufacturer's ingtructions.”

9.5 “Metd components shdl be protected with one of the following levels of protection/coating,
whichever isrelevant for the associated level of exposure.”

Table 1: illustrative assumed working lives of works and products (from EOTA)

Assumed working life of works Assumed working life of construction products
(years) (years)
Category Years Category
Repairable or Lesseasily Lifetime of
easily repairable or works#
replaceable replaceable
Short 10 10* 10 10
Medium 25 10* 25 25
Normal 0 10~ 25 50
Long 100 10* 25 100

* |n exceptional and justified cases, e.g. certain repair products, aworking life of 3 or 6 years may be envisaged.
# Products not repairable or economically replaceable.



