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Publishable ammary

The5M®H G 9dzNRPLISIY &aidlFyRIFNR& FyR NB3Idz I GA2
¢/ 5 2 isa publicdocument delivered in the context &/P1, Taskl.2: Identification of Ewr-

pean standards and regulations related to production of secondary raw matetthlsegard to
identifyingof the existing Europeaand national standards, codes and guidelindatezl to cd-

lection and processing of secondary raw materittsorder to evaluate if thanaterials deve

oped within the InnoOWEE projeetre in compliance with the existing classes of performaac
review of (i) the EU legislation relevant to SRM fromMZDncludinggenerallegislation on waie

and on the materials, (ii) stasof the residuesand procedures for waste obtaining the status
the product,including regulation and management of CDW and certification of waste de
products (iii) the relevant product standards and requirements, including aggregates, fac
wall elementsor panels, as well as (igpuntry legal frameworks, has been provided in the-f
lowing document. The information was gathered concerning the situatd®J leveland in pa-

ticular ineachcountry involvedin the project , i.e. Belgium, Greece, Italy, Poland, Romarmia
venia and Spain
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Abbreviations

ARSO Slovenian Environmental Agency

AVOCP Assessment and Verification of Constancy of Performance

Cé&D Constructionand demolition

CDW Construction and Demolition Waste

CE Conformité Européene

CEN European Committee for Standardization

CLP on classification, labelling and packaging of substances and mixtures

CPR Construction Products Regulation

DoP Declaration of pedrmance

EAD European Assessment Document

EC European Commission

ECHA European Chemical Agency

ECDW Excavation Construction and Demolition Waste

EFTA European Free Trade Association

EOTA European Organisation for Technical Assessment

EoW End of waste

ETA European Technical Assessment

ETAG European Technical Approval Guidelines (now EAD)

ETICS External Thermal Insulation Composite Systems

EU European Union

FPC Factory Production Control

hBEN Harmonised European standard

HVAC Heating Ventilating Air Conditioning

InnoWEE INNCQvative prefabricated components including differentvaste cam-
struction materials reducing buildingnhergy and minimisingeviron-
mental impacts
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IR Impact Resistance

ISO International Standards Organization

NANDO New Approach Notified and Designated Organisations

JRAPTS Joint Research Centre, Institute for Prospective Technological Studies
Low List of Waste

MS Member State

N/A Not available

OECD Organisation for Economic Cooperation and Development

PCB Polychlorinated biphenyl

REACH Registration, Evaluation, Authorisation and Restriction of Chemicals
SRM ScondaryRaw Materials

TAB Technical assessment body

TOC Total organic carbon

WFD Waste Framework Directive

WAC Waste acceptance criteria
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Introduction

The main aim of the InnoWEE project is the development of new economically viable, flexible
and modular solutionsable to process high amounts ebnstruction and demolition waste
(CDW and reachingat the same timea high performance in terms of energy efficiency and
environmental impact. This will be achieved via tlevelopment of new higperformarce pre-
fabricated geopolymeric panelscluding different CWD for eeiosulatingfacades (ETI®pan-

els, ventilated facade panels) and for goendly indoor radiating system (monolithic panel,
assembled panel) with low environmental impact, low embodied energy, lowe@ssions

and high thermal performance.

Sincethe project envisags the recoveryand reuse of CDW in the geopolymeric construction
products, the information of the legal frameworksregardingthe production of the secondary
raw materials(fSRM)Yrom the CDW and their use in the constructiproducts is of utmost imn-
portance Forthis reason,this deliverable is devoted to the identification of the existingd=ur
pean and national standards, codes and guidelines related to collection and procesSiRiylof

In order to evaluate if the newroducts are in compliance with thexisting classes of perfior-
ance areview of therelated technical specificationsas beencarried out Sandards, codes
and guidelinehave been reviewed & level as well afr individualMember State(MS)in-
volvedin the project This includes, apaftom Greece, Italy, Poland, Romania, Slovenia, Spain,
which are countries of the partners included in the project consortium, also Belgium, where
demo site for the installation and monitoring of the developed construction productsas pr
dicted (T5.1)

In particular,in the Deliverableegislation related to thenanagement ofvaste procedures for
the waste transitioninto products,and legislation and regulation ononstruction productss
gatherd. Namelywithin the WP1, T1.1, pilot production of SRV has been performedollow-
ing the standardswhere relevant information othe statusand requirementsof CDW trans-
portation procedures of SRMnd their use inconstruction product in countriesis needed
Moreover, aswithin the InnoWEE projectonstruction productghat do not exactly meet the
scopeof EN standardswill be developedbut the final intended use will be the sama&sum-
mary of therelevanttechnical specification&ith the requirementdor those productdasbeen
created. Therefore, some requirements fromdifferent technical specifications can be used as
guidance valuesf the newly developed innovativieroducts It is expected that when InnoWEE
products will be put on the market, since there is no corresponding standard whichdwisul
rectly cover newly developed products, technical assessment and approvals will be tatade
ing into account provisions gfathered standarénd standards listethereof and requirements
in the countries where products will be put on the market.

In addition, gathered information within this deliverabhgll be of use for T1.6, the PEST (Rolit
cal, Economic, Social and Technieallyseson theregional and international barriers anap
tential.

30/09/2017 8
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1 EU Legislatiomeview relevant to SRM from CDW

1.1 Generallegislation on waste
1.1.1 Waste Framework Directive 2008/98/EC

The Directive 2008/98/EC on waste (Waste Framework DireciiVED [1] establishes a legal
framework for the handling of waste in the EU. It defines key concepts such as veasiding,
recovery and disposalt also explains when waste ceases to be waste and becomes a-seco
dary raw material (so called eraf-waste (EoW)criteria), and how to distinguish between
waste and byproducts.

It puts in place the essential requirements for the management of waste, notably an obligation
for an establishment or undertaking carrying out waste management operations to have a
permit or to be registered and an obligation for tMSto draw up waste mangement plansit
alsofocuses on limiting impacts on human health and the environmand thusit establishes
major principles such as an obligation to handle wasta way that does not have a negative
impact on theenvironment or human healthBesidesit introducesan encouragement tapply

the wastemanagementhierarchyin a priority order in waste prevention and managemésd-
islationandpolicy, as shown in Figure 1.

PROBETNGSTE] oo
- \ PREPARING FOR RE-USE

RECYCLING

RECOVERY

PISPOSAL

Figurel ¢ Waste management hierarchg]

Additionally, the directive introducesn accordance with th@olluter-pays principle, a requer
ment that the costs oflisposing of waste must be borne by the holder of wabte previous
holders or by the producers of the producbm which the waste came.

One of the objectives of thgVDFis to provide a framework for moving towards a European
recycling society with a high level of resource efficiency. In particular, Articlgld)IsBpulates

that "Member States shall take the necessary measures designed to achieve that by 2020 a
minimum of 70% (by weight) of nehazardous construction and demolition waste excluding
naturally occurring material defined in category 17 05 04 in the List of Wastes shall be prepared
for re-use, recycled or undergo other material recoVenycluding backfilling perations using

waste to substitute other materials.

30/09/2017 9
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Relevant definitions:

A WasteQneans any substance or object which the holdecards or intends or is required
to discard

A WHazardous wast@means waste which displays one or more of the hazarqwoperties
listed in Annex Il

A Waste producefimeans anyone whose activities produce waste (original waste producer)
or anyone who carries out prgrocessing, mixing or other operations resulting in a change
in the nature or composition of this waste

A Waste holderQmeans the waste producer or the natural or legal person who is in gesse
sion of the waste

A WealerOmeans any undertaking which acts in the role of principal to purchase an@-subs
guently sell waste, including such dealers who do not take physisaession of the waste

A WrokerOmeans any undertaking arranging the recoveryd@posal of waste on behalf of
others, including suchrokers who do not take physical possession of the waste

A WollectionrCimeans the gathering of waste, including theeliminary sorting and preliminary
storage of waste fothe purposes of transport to a waste treatment facility

A Weparate collectio® Y Sl ya GKS 02ttt SO0A2y 6KSNB | 41 &ai
and nature so as to facilitate a specific treatment

A PreventionQ YSIFya YSIFadaNBa GF 1Sy o0S¥2NB | adzai
waste

AduseQ YSIya Fye 2LISNIriAz2y o0& @¢KAOK LINRRdzOGa
used again for the same purpose for which they were conceived

A 4teatmentOmeans reovery or disposal operations, including preparation prior to recovery
or disposal

A Yecoveryimeans any operation the principal result of whishwaste serving a useful pu
pose by replacing othanaterials which would otherwise have been used to falfiarticu-
lar function, or waste being prepared to fulfil th&inction, in the plant or in the wider
economy. Annex Hets out a norexhaustive list of recovery operations

A YreparingforreuseQ YSIFya OKSO(TAy3xX Of SI yAy3whicNI NB LI
products or components of products that have become waste are prepared so that they
can be reused without any other prgrocessing

A Yecyclinddmeans any recovery operation by which wastaterials are reprocessed into
products, materials osubstanes whether for the original or other purposes.iricludes
the reprocessing of organic material but does matlude energy recovery and the rero
essing into materialthat are to be used as fuels or for backfilling operations

A Wisposabmeans any operatin which is not recovery evenhere the operation has as a
secondary consequence threclamation of substances or energy. Annex | sets oubra
exhaustive list of disposal operatians

1.1.2 European List of Waste (COM 2000/532/EC)

TheCommission Decision on the European List of Waste (COM 2000/533]ECpW serves
as a common encoding of waste characteristics in a broad variety pbpes like classification

30/09/2017 10
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of hazardous wasteandis meant to be a reference nomenclature providing a common kerm
nology throughout the Community with the purpose to improve the efficiency of waste-ma
agement activities. Assignment of waste codes hasagor impact on the transport of waste,
installation permits (which are usually granted for the processing of specific waste codes), dec
sions about recyclability of the waste or as a basis for waste statistics

Each waste is assigned a uniqui§it code(L-Code). Wastes marked with an asterisk (*) after
their L-Code should be treated as hazardous.

CDW(including excavated soil from contaminated sites) are listed under the code 17. The main
classesre shown in Table 1.

Tablel ¢ Classificatiomf CDW according to Mé(subclasses are not shown)

CODE WASTE CLASS

1701 concrete, bricks, tiles and ceramics

1702 wood, glass and plastic

1703 bituminous mixtures, coal tar and tarred products

1704 metals (includig their alloys)

1705 soil (includingexcavated soil from contaminated sites), stones and dredgjhag
1706 insulation materials and asbestesontainirg construction materials

1708 gypsumbased construction material

1709 other construction and demolition wastes

1.1.3 Commission decision 2011/753/EU

Commission decision of 18 November 2@2011/753/EU) 4] establistesrules and calculation
methods for verifyingcompliancewith the targetsset inArticle 11.2 of WFD(e.g. calculation of
weight of generatd waste streams, waste prepared of reuse, recycled or recoviied,

Relevant definitions:

A WonstrudA 2y | YR RSY anfednsi wadtg” corgebpandliSgClo the waste codes in
Chapter 17 of the Annex to Commission Decision 2000/532/EC, excluding hazaestbdes
and naturally occurring material as defined in Category 17405 0

A Ynhaterial recover? YSI y&a |yé NBO2OSNE 2LISNI GAzZeyr SEC
processing into materials which are to be useduel

A WackfillingQ Y Salregodery operation whee suitable waste is used for reclatiwn pur-
posesin excavated areas or for engineering purposeRndscaping and where the waste
is a substitute for noswaste materials

1.1.4 Waste shipment regulation 1013/2006/EC

The EU has a system to supervise and control shipments of waste within its borders and with
the countries of theEuropean Free Trade AssociatiEFTA), thérganisation for Economic
Co@eration and DevelopmentfOECD) and nelBU countries that have signed tiBasel Co-
vention.

30/09/2017 1
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The Regulation (EC) No 1013/2006 of the European Parliament and of the Coungilohd
2006 on shipments of wasteWaste Shipment Regulatid®] lays down rules for controlling
waste shipments in order to improve environmental protectidhalsotransposes the Basel
Convention, which governs international exports and importsmaste and trangoundary
movements of wastedestined for recovery operations (i.e. where a waste is processed-to r
cover a usable pragtt or converted into a fuelpto European Law.

The controls on tranfrontier shipment of wasteaim to ensure a highelel of protection for

the environment and for human health. They also aarprevent unauthorised disposal af-i
ternational waste shipments and unregulated recovery of hazardous wastes, without hindering
legitimate trade of waste

The law applies to shipemts of waste:
A between EU countries within the EU or transiting via 4 countries
A imported into the EU from nofEU countries
A exported from the EU to no&U countries
A in transit through the EU, on the way from or to n&tJ countries

There are twacontrol procedures for the shipment of wastarticle 3)

A the general information requirements of Article 18, which is normally applicable @ shi
ments for recovery of waste@ the amount of waste shipped exceeds 20, Kigted in A-
Yy S E gledrlisted Whastes non-hazardous, such as paper or plastics) or, llil8 fion-
hazardous waste intended for recoveyy

A the procedure of prior written notification and consent for other types of shipments of
wastes (applicable to all shipments of wastentended for disposal and hazardous and
semihazardous waste intended for recove)yincluding:

0 AKALIYSyda 2F 4 & &dbed AMANSRSR yo I &lySSEE A2ty AW Y A Y
non-hazardous parts) or in Part 2 of Annex V (European list of wjastg. wastes from mining,
quarrying aqd physical and chengical treatment of miner@dW) o o

o aKALISyua FT2NJ RAaLRalt 2F% ¢glauvusa tAauSR AYy !y

Thetransfrontier shipment ofwaste listed in the green list and destined foecoverydoes not
need to be notified to the authorities nor requires an authorisatjiéh

Point 4 of the Article 3tatesdShipments of waste explicitly destinéar laboratory analysisto

assess either its physical or chemical characteristics or to determine its suitability for recovery or
disposal operations shall not be subject to the procedure of prior written notification amd co
sent as described in paragraph 1. Instead, the pro@@dequirements of Article 18 shall apply.

The amount of such waste exempted when explicitly destined for laboratory analysis shall be
determined by the minimum quantity reasonably needed to adequately perform the analysis in
each particular case, and dhaot exceed 25 kg

Relevant definitions:
A B | & i$ &sQefined in Article.1.(a) of Directive 2006/12/E (ote: now WFD
A WHazardouswast® A& | & RST A gfSaunciDifectiveNdli/68DEEES ofM.2eD
cember 1991 oinazardous waste Hazardous waste directij&]:

0 wastes featuring on a list to be drawn up in accordance with the procedure laid down in Article
18 of Directive 75/442/EEC on the basis of Annexes | and Il to this Directive, not later than six

30/09/2017 12
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months before the date of implementation of this Directive. Thesewastesmust have one or
more of the propertieslistedin Annexlll.,

0 any other waste which is considered by a Member State to display any of the properties listed in
Annex lll. Such cases shall be notified to the @msion and reviewed in accordance with the
procedure laid down in Article 18 of Directive 482/EEQvith a view to adaptation of the list.

A ‘hixture of waste2 Y SI ya ¢ a irdn ad ikKtentionaNduaidzintidal mixing

of two or moredifferent wastes and for which mixture no single entry exists in Annexes llI,

1B, IV and IVA. Waste shipped in a single shipment of wastes, consisting @f more

wastes, where each wastgeseparated, inot a mixtureof wastes

1.1.5 Landfill Directive 1999/31/EC

TheDirective 1999/31/EC on the landfill of was{&] aims to prevent or minimize the impacts

of the landfilling of waste on water, soil, air and human hea#tbcording to the waste nma
agement hierarchy, landfilling is the least preferable option ahduld be limited to the nece

sary minimum.The Directive covers the location amstroducestechnical requirements for
waste andlandfills, such as water oversight, leachate management, and methane emissions
control. It also sets targets for landfillingductions.

The Landfill Directive defines the different categories of waste (municipal waste, hazardous
waste, nonhazardous waste and inert waste) and applies to all landfills, defined as waste di
posal sites for the deposit of waste onto or into landadfils are divided into three classes:

A landfills for hazardous waste;

A landfills for norhazardous waste;

A landfills for inert waste.

Relevant definitions:

AWonKIT I NR2dBSIofF&R BIQAG0S 6KAOK Aa y2i O2@0SNBR
Directive 91689/EH7])

AW y S NI meédnsiwasiethat does not undergo any significant physical, chemicab-or bi
logical transformations. Inert waste will not dissolve, burn or otherwise physically or
chemically react, biodegrade or adversely affect other matter wittch it comes into co-
tact in a way likely to give rise to environmental pollution or harm human health. The total
leachability and pollutant content of the waste and the ecotoxicity of the leachate must be
insignificant, and in particular not endangetetiquality of surface water and/or groun@w
ter

AléachateQ YStya |ye fAldzZAR LISNO2fFdAy3a G§KNRdJzZIK
contained within a landfill.

1.1.6 Acceptance in Landfills Decision 2G(B3/EC

The Council Decisid®] supplements the_andfillDirective[8] and establishes criteria and @f
cedures for the acceptance of waste at diis, pursuant to article 16 aiind the Annex Ikto
Landfill DirectiveThecriteriaand procedure are set out in the Annex andlude:

A procedurefor the aaeptance of waste atandfills
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o basiccharacterisation (functions, fundamental requirements, testing, cases where testing is not
required)

0 compliancetesting

0 on-site verification

A wasteacceptance criterigWAC)

o criteriafor inert waste (list of wastedeaching limit values, limit values for total content of o
ganic parameters)

o criteriafor non-hazardous waste (acceptable wastes, limit values, gypsum waste)

o criteriafor hazardous waste acceptable at landfills for A@mzardous waste (leaching limitlva
ues, other criteria, asbestos waste)

o criteriafor waste acceptable at landfills for hazardous waste (leaching limit values, other crit
ria)

o criteriafor underground storage

A samplingand test methods

Thetypes of CDWthat appears on thelist of wastesacceptable at landfills for inert waste
without testingdo not need to be subject to testing are given in Table 2.

Table2 ¢ Selected CDW acceptaldelandfills for inert waste without testing

CODE DESCRIPTION RESTRICTIONS

17 01 01 | Concrete SelectedCDWonly(*)
17 01 02 | Bricks SelectedCDWonly(*)
17 01 03 | Tiles and ceramics SelectedCDWonly(*)
17 01 07 Mixtures of concrete, bricks, SelectedCDWonly(*)

tiles and ceramics
1702 02 | Glass

1705 04 | Soil and stones

Excluding topsoil, peat; excludisgil and
stones from contaminated sites

(*) SelectedCDW with low contents of other types of materials (like metals, plastic, soil, organics, v
rubber, etc). The origin of the waste must be known.

T No CDWIfrom constructions, polluted with inorganic or organic dangerous substances, e.g. beca
production processes in the construction, soil pollution, storage and usage of pesticides or ofie
gerous substances, etc., unless it is made clear that theofished construction was not significant
polluted.

T No CDWIfrom constructions, treated, covered or painted with materials, containing dangerdos
stances in significant amount.

1.1.7 Regulation on organic pollutants No. 850/2004

The Rgulation (EC) No 850/2004f the European Parliament and of theGouncil of 29 April

2004 on persistent organic pollutants and amending Directive 79BEQ10] primarily co-

cerns environmental protection and the protection of human health from release of pemsiste
organic pollutants into the environment by prohibiting, phasing out as soon as possibk, or r
stricting the production, placing on the market and use of substances, and by minimising, with a
view to eliminating where feasible as soon as possible, retea$ such substances, and s e
tablishing provisions regarding waste consisting of, containing or contaminated by any of these
substances.

TheArticle 7 of the regulation concernwaste managementlt is laid down that producers and
holders of waste shall undertake attionsto avoid contamination of this waste with $u

30/09/2017 14



IMOWEES M®H G 9dzNRLISI Y &dGFyREFENRAE FyR NBIdA I A2y ®H2NBt I GSR

stances(listed inAnnex Y. Waste containing anlysted substance shall be disposed of @-r
covered, and in sth a way as to esure that theorganic pollutant content is destroyed or e
versibly transformed so that the remaining waste and releases do not exhibit the characteristics
of persistent organic pollutants. In carrying out such a disposal or recoverlistat,substance

may be isolated from the waste, provided that this substance is subsequently dispogead-of.
thermore:

A waste containing or contaminated by any substance listed in Annex IV may be otherwise
disposed of or recovered in accordance with the relevant legisiaprovided that the co-
tent of the listed substances is below the concentration limits to be specified in Annex IV.
Until such time, the competent authority of dS may adopt or apply concentration limits
or specific technical requirements in respectloé disposal or recovery of waste

A a MSor the competent authority designated by that$4nay, in exceptional cases, allow
wastes listed in Annex V, part 2 containing or contaminated by any substance listad in A
nex IV up to concentration limits to be spig®i in Annex V, part 2, to be otherwise dealt
with in accordance with a method listed in Annex V, paffable 3)

Table 3¢ Selected CDW permitted to operation accordingitticle 7 (Annex 5)

Maximum concertation
CODE DESCRIPTION limits of substancedisted | OPERATION
in Annex IV

Permanent storage only in:
Mixtures of, or separate fia ¢ safe, deep, underground,
tions of concrete, bricks, tiles hard rock formations,
170106 * | and ceramics containing da ¢ salt mines or
gerous substances ¢ a landfillsite for hazardous
waste' (provided that the
] ] ] waste is solidified or stabilisec
Inorganic fraction of soil and where technically feasible as
17 0503 * | stones containing dangerous required for classification of
substances the waste in subchapter 19 03
of Decision 2000/532/EC)
Construction and demolition whereby the provisions ofib
17 09 02 * wastes containing PCBx-e rective 1999/31/EC and Diec
cIud_lng PCB containing sion D03/33 /EC have to be
equipment. adhered to and whereby it has
Other construction and been demonstrgted_ that t-h ©
e - selected operation is envirm
17 09 03 * | demoalition wastes containing mentallv breferable
dangerous substances yPp '
'Except in the case of waste containing or contaminated by PCBs above the concentration of 50 ppm

1.2 General legislation omaterials
1.2.1 The Construction Product Regulation 305/2011

The Construction Products Regulation (JRE)lays down conditions for the placing or making
available on the market of construction products by establishing harmonised rolé®w to
express the performance of construction products in relation to their essential characteristics
and on the use of CE marking on those products
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The CPR identifies a number of basic requirements that shall be met by products used in co
struction works (e.g. buildings, but also roads, bridges, etc.), some of whidij arechanical
resistance and stability (to avoid collapse et(i),safety in case of fire (impact on spread of
fire, smoke generation, etc.fiii) hygiene, health andhe environment (emission of dangerous
substances, toxic gasses, et@hd (iv) protection againstnoise (Annex [) It addresses the re

tire lifecycle of the construction products.

The Regulation defines tHeeclaration of Performance(DoP)and CE markingnd obligations

of economic operators (manufacturers or their authorised representatives, importers, distrib
tors, owners and operators). Harmonised standards shall be established IBJttandardis-
tion bodies on the basis of requese productstandards describe which test standards must
be used at EU level

MSmay designate technical assessment bodies (TAB#hin their territories, notably for one

or several product areasdSwhich have designated a TAB shall communicate to the d#ter
and the Commission its name and address and the product areas for which that TABgis desi
nated. In determining the produetype, a manufacturer may replace typesting or type
calculation by "Appropriate Technical DocumentationSimplified procedur§. Micro
enterprises manufacturing construction products covered by a harmonised standardanay r
place the determination of the produdtpe on the basis of typ&esting by using methods fdi
fering from those contained in the applicable harmonised stand&t8.shall notify the Can-
mission and the other Iof bodies authorised to carry out thixplarty tasks in the process of
assessment and verification of constancy of performan@e/CPunder this Regulation (notif

ing authorities and notified bodies).

Where the marketsurveillance authorities of on#S have taken action or where they have
sufficient reason to believe that a construction product covered Iyamanonised standard or

for which aEuropean Technical AssessmgiTA)has been issued does not achieve the d
clared performance and presents a risk for the fulfilment of the basic requirements for co
struction works covered by this Regulation, they shall carry out an evaluation in relation to the
product concerned covering the respective requirements laid down ly Regulation. The
relevant economic operators shall cooperate as necessary with the market surveillancei-author
ties.

Where, in the course of that evaluation, the market surveillance authorities find that the co
struction product does not comply with theequirements laid down in this Regulation, they
shall, without delay, require the relevant economic operator to take all appropriate corrective
actions to bring the product into compliance with those requirements, notably with tke d
clared performance, ora withdraw the product from the market, or recall it within a reaso
able period, commensurate with the nature of the risk, as they may prescribe.

The marketing and use of ®W aggregate, which obtains EoW status and becomesnatric-
tion product will still be regulated by the CPR as far as the functional criteria and CE marking
are concerned.

Relevant definitions:

A Wonstruction producfimeans any product or kit which is produced and placed on the ma
ket for incorporation in a permanennanner in construction works or parts thereof and
the performance of which has an effect on the performance of the construction works with
respect to the basic requirements for construction works
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AWt YSFya  O2yaidNHzOGA2y LIS®EyR dedhifactuderlaeS& 2y
of at least two separate components that need to be put together to be incorporated in
the construction works

A Wssential characteristié @eans those characteristics of the construction product which
relate to the basic requirements for construction work

A Yerformance of a construction produc @eans the performance related to the relevant
essential characteristics, expressed by level @s;lar in a description

A W S ghte&nSQthe result of the assessment of the performance of a construction product in
relation to its essential characteristics, expressed as a numerical value

A las€imeans a range of levels, delimited by a minimum and a maximalue, of perfam-
ance of a construction product

A ‘Broduct-typeQmeans the set of representative performance levels or classes of a constru
tion product, in relation to its essential characteristics, produced using a given combination
of raw materials opbther elements in a specific production process

A Warmonised technical specificatiof® Y Sl ya KIN¥Y2yAaSR aidbyRINR
ment Documents

A WHarmonised standar@means a standard adopted by one of the European standardisation
bodies listed in Annek to Directive 98/34/EC, on the basis of a request issued by the
Commission, in accordance with Article 6 of that Directive

A Buropean Assessment Documénmteans a document adopted by the organisation of TABs
for the purposes of issuing European TechniczeAsments

A Buropean Technical Assessm@means the documented assessment of the performance
of a construction product, in relation to its essential characteristics, in accordance with the
respective European Assessment Document

A Untended us€dmeans thentended use of the construction product as defined in the appl
cable harmonised technical specification

A Bpecific Technical Documentati@means documentation demonstrating that methods
within the applicable system for assessment and verification of coegtaf performance
have been replaced by other methods, provided that the results obtained by those other
methods are equivalent to the results obtained by the test methods of the corresponding
harmonised standard

A $haking available on the mark€means anysupply of a construction product for disttib
tion or use on the Union market in the course of a commercial activity, whether in return
for payment or free of charge

A ‘glacing on the marke@means the first making available of a construction product on the
Union market

A $hanufactureQneans any natural or legal person who manufactures a constructiod-pro
uct or who has such a product designed or manufactured, and markets that product under
his name or trademark

A WistributorOmeans any natural or legal persamthe supply chain, other than the man
facturer or the importer, who makes a construction product available on the market

A UmporterOmeans any natural or legal person established within the Union, who places a
construction product from a third country omé Union market;

AUfecycldY St ya (KS O0O2yaSoOdziaigdS FyR AYyiSNIAyYy]lSR
from raw material acquisition or generation from natural resources to final disposal
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1.2.2 The REACH Regulation 1907/2006

The REACH (Registratidévaluation, Authorisation and Restriction of Chemicals) regulation
[12] lays down specific duties and obligations on manufacturers, importers and downstream
users of substances on their own, in preparations and in artigles.purpose of this regulation

is to ensure a high level of protection of human health and the environrieotigh the better

and earlier identification of the intrinsic properties of chemical substaasewell as free
movement of substances, while enhancing competiveness and innovétsimall apply without
prejudice to Community workplace and environmental legislation. There are exemptions on
medical, veterinary, alimentary and cosmetic products, polymers and sorrst@nsolated
intermediates.

REACH Regulati@pplies in principled all substancs. It exempts certain substances that are
adequately regulated under other legislation or present low risk to human health and the env
ronment. Any manufacturer or importer of a substance in quantities of one tonne or more per
year shallgather information on the properties of their chemical substances, which will allow
their safe handlingand submit a registration to the European Chemical Agency (ECHA). Without
the data provided, the product cannon be placed on a market.

Waste as defined iNWVDF, is not a substancpteparation (nixture, solution)or article within

the meaning of the Regulatiorand as sucls not covered by REACBuUt when a waste le-
comes a product, it automatically becomes regulatdry REACHIt may or may not be x
empted from some of the registration provisions, downstream user obligations and evaluation
requirements of the RE& regulation.For instance, if the material can be regarded purely as
an article, i.e. an object for which the shape, surface or design is mareard! for its function

that its chemical composition, in which case it may be exempted from registration under REACH
[13]. REACH:xempts certain substances that are adequately regulated under other legislation
or present low risk to human health and thev@érmonment. Exemptions are given in Annex V.

Restrictiors on the manufacture, placing on the market and use of cer@dangerous shb-
stances, preparations and article is given méxXVll(example for cement is given in Table 4)
The producer of construction products may only use the raw materials that they not contain
prohibited substances, for restricted substance the restriction from Annex VIl shall be admitted.

Relevant definitions:

A W& dzo a méays@ Sh@mical element and @smpounds in the natural state or obtained
by any manufacturing process, including any additive necessary to preserve its stability and
any impurity deriving from the process used, but excluding any solvent which may &e sep

) rated without affecting the stiility of the substance or changing its composition

A ‘greparationQneans a mixture or solution composed of two or more substances

A WI NInedds$ ad Bbject which during production is given a special shape, surfaee or d
sign which determines its function to a greater degree than does its cheocaioglosition
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Table4 ¢ Example of restrictions on certain dangerous substances, given in Annex XVII
Designation of the sb-
stance, of the groups of| ~o\p|TIONS OF RESTRICTIONS

substang:es or of the
preparation

47. Cement 1. Cement and cemertdontaining preparations shall not be used or placed on
market, if they contain, when hydrated, more thard002 % soluble chromium \
of the total dry weight of the cement.

2. Ifreducing agents are used, then without prejudice to the application of o
Community provisions on the classification, packaging and labelling of dang
substances and preparations, the packaging of cement or cewmmthining
preparations shall be tgbly and indelibly marked with information on the packi
date, as well as on the storage conditions and the storage period appropria
maintaining the activity of the reducing agent and to keeping the content of¢
ble chromium VI below the limit incated in paragraph 1.

3. By way of derogation, paragraphs 1 and 2 shall not apply to the placing ¢
market for, and use in, controlled closed and totally automated processe
which cement and cemertontaining preparations are handled solely bya-n
chines and in which there is no possibility of contact with the skin.

1.2.3 CLP Regulation No. 1272/2008

The purpose othe Regulationon classification, labelling and packaging of substances axxd mi
tures¢ CLP Regulatidid] is to ensure a high level pfotection of human health and the enrv
ronment as well as theee movement of substances, mixtures and articles

It provides an obligation for manufacturers, importers and downstream users to clasbiy su
stances and mixtures placed on the market, $oppliersto label and packagsubstancesand
mixtures placed on the markefor manufacturers, producers of articles and importers ts<€la
sify those substances not placed on the market that are subject to registration and notification
underREACH.

Regulatim among others exempt:

A substances and mixtures which are subject to customs supervision, provided that they do
not undergo any treatment or processing, and which are in temporary storage, or in a free
zone or free warehouse with a view to-exportation, @ in transit

A substances and mixtures for scientific research and development, which are not placed on
the market, provided they are used under controlled conditions in accordance witi Co
munity workplace and environmental legislation

Waste as defined iirective 208/98/EC on wastg1] is not a substance, mixture or article
within the meaning of Article 2 dhe CLARegulation.
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2 The transition from waste legislation to product legislation

2.1 General

When classified as a wias environmentaland health protetion aspects of the use of CDW for
constructionpurposesare regulated by Eldnd nationalwaste legislationlf a CDW aggregate
obtains EoW status and ceases to be waste, it becomes a product. In that case it will no longer
be regulated by waste legislatipand the environmental and health protection measures-e
bedded in the waste legislation will no longer apply. The use of the material for construction
purposes will be regulated entirely by legislation on prodiEigure 2)Technical requirements

for the use of CDW for construction purposes are regulated under the CPR by harmonised
European product standardeENsand REACHBesides, other EU and National legislation may
have a direct or indirect influence on the use or conditions of use of CDW elthsEatus.

REACH: substance, mixture or

Waste legislation: ! : ‘
aste legislation article = registration?

- By-product
- End-of-Waste criteria

Legislation on products

Figure2 ¢ Transition from waste to product legislation

In case of the aggregated)e hENsfor aggregateslistinguished between primary, secondary
and recycled aggregates. The standards cover waste materials and products used inceonstru
tion, but al three types mustulfil the same technical requirements in order to beedas &-
gregatesin the EU marketExample of productgheir status, and subjected legislation within
the production processs shown in Figura.

PROCESS
s N
Primary opery \\\ Resulting from the
\&(imarv operation
‘ Ny

Directly usablg,// | Not directly usable

o

£ A4
BY-PRODUCT RESIDUES
(utilisation as a PRODUCT (covered by the Waste
covered by products Framework and other
regulations and REACH) Directives)

‘ Recovery

%
END-OF WASTE
(utilisation as a PRODUCTS,

covered by product
regulations and REACH)

Figure 3 Example oproductswithin the procesgmodifiedaccording td15])
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2.2 Status of residues

2.2.1 Waste

According to Articlg.1 of the WFD[1] waste means any substance or object which the holder
discards or intends or is required to discard.

Furthermore it idaid out that (22)there should be no confusion between the various aspects of
the waste definition, and appropriate procedures should be applied, where necessaoy;
products that are not waste on the one hand, or tavaste that ceases to be wasten the
other hand.It furthermore clarifies

A when substances or objects resulting from a production process not primarily aimed at
producing such substances or objects dmg-productsand not waste. The decision that a
substance is not waste can be taken onlytba basis of a coordinated approach, to be
regularly updated, and where this is consistent with the protection of the environment and
human health. If the use of a fproduct is allowed under an enviromental licence or ge
eral environmental rules, thisan be used bySas a tool to decide that no overall adverse
environmental or human health impacts are expected to occur; an object or substance
should be regarded as being a-psoduct only when certain conditions are met. Since by
products fall into thecategory of products, exports of fyroducts should meet theer
quirements of the relevant Community legislation.

A when certain waste ceases to be waste, laying d&ehVcriteria that provide a high level
of environmental protection and an environmental aadonomic benefit; possible categ
NASE 2F 41 aido T2 dpscBektibnd Bnd Bigegarhould be developed are,
among othersCDW some ashes and slags, scrap metals, aggregates, tyres, textites, co
post, waste paper and glass. For the purposé reaching enaf-waste status, a recovery
operation may be as simple as the checking of waste to verify that it fulfilE dhécriteria.

2.2.2 By-product

Article 5 of theWFDJ1] definesby-product as asubstance or object, resulting from a pradu
tion process, the primary aim of which is not the productiorthadt item, may be regarded as
not being waste but as being a-pyoduct only if thefollowing conditions are met:

A further use of the substance or object is certain

A the substance or object can hesed directly without anyfurther processing other than
normal industrial practice;

A the substance or object is produced as an integral partauction process

A further use is lawful, i.e. the substance or object fulfilsr@iévant product, environmatal
and health protectiorrequirements for the specific use and will not leadoteerall adverse
environmental or human health impacts.

It laysout that measures may be adopteth accordance with the regulatory procedute de-
termine the criteria to bemet for specific substances or objects to be regarded as-prbgluct
and not as waste.
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2.2.3 Secondary raw materials

Secondary rawmaterials (SRM)do not appear in anygJ and nationallegislation;they are only
a convenient term that is used by industry atite Commission to describe waste that has

ceased to be a waste

Furthermore,the Communicatioron waste and byroduct [16] aims to explain the definition
of waste set down in Articl8 (1) of the WFD In EU waste law, notions suchlasproduct or
secondary raw materiahave no legal meaning materials are simply waste or not. Then@o

munication introduce the following illustrative ternfgigure4):
A product ¢ all material that is deliberately created in a production process. In many cases it

is posgble to identify one (or more) "primary" products, which is the principal material

produced

[']

A production residue ¢ a material that is not deliberately produced in a production process
but may or may not be a waste
A by-product ¢ a production residue that is not a waste.

Then material 1s
a product, not a

Is the intended use of

the matenial lawful?

NO

v

Material 1s a waste

YES
¥

Was the material deliberately
produced? (Was the production

production
residue

YES

process modified in order to
produce the matenal?)

Then the material
is a non-waste by-
product

Matenal 1s a production
residue — tests below

apply

r

r

Is use of the matenal

YES

r

certain?

Is the matenial ready for use
without further processing (other
than normal processing as an
integral part of the production
process)?

® Matenal 15 a waste

YES

r

Is the material produced as an
integral part of the production

_| Matenal 1s a waste

Material 15 a waste

YES

process?

[xo ]

Figure4 ¢ A decision tree for waste versus-pyoduct decision§16]

There is an issuelated to the distinction between materials that are not the main objective of

a production process but can be considered as-maste byproducts, and those that should
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be treated as wastedAsthere is not a black and white distinction, but rather alevivariety of
technical situations with widely differing environmental risks and impacts, for the purposes of
applying environmental legislation, it is necessary to draw a clear line between the two legal
situations on aase by case basgswaste or not vaste

A three part test that a production residue must meet in order to be considered agpeobyct
was set out. Where th@) further use of the material was not a mere possibility but a certainty,
without any (i) further processing prior to reuse arul) as part of a continuing process ofopr
duction, then the material wold not be a waste. This test is cumulatimeaning thatall three
parts must be met. In addition, the use for which thegrpduct is destined must also bewa
ful. Thus,the by-product is not something that the manufacturer is obliged to discard or for
which the intended use is forbidden under EU or national law.

2.2.4 Endof-Waste status

Article 6of the WDH1] lay out thatcertain specified waste shall cease to be waste when it has
undergone arecovery, including recycling, operation and complies \gjlecific criteria to be
developed in accordance with tHellowing conditions:

A the substance or object is commonly used for spepifigposes

A a market or demand exists for such a sulbstaor object

A the substance or object fulfils the technical requirements floe specific purposes and
meets the existing legislation arstiandards applicable to products

A the use of the substance or object will not lead to oveaalerse environmental druman
health impacts.

The criteria shall include limit values for pollutants wheeeessary and shall take into account
any possible adverse environmental effects of the substance or object.

EoWcriteria are all the requirements that have to be fulfilleg a material derived from waste,

and which ensure that the quality of the material is such that that material will not be discarded
and its use is not detrimental for human health and the environment. The concepb\bfcri-

teria implies that the waste matial has reached a stage of processing whereby it has an-intri

sic value, so it is unlike to be discarded (the very definition of waste) and has been processed to
a point at which its use does not represent a risk to the environmerjt

So far, the criteriaon EU levehave been laid down for iron, steel and aluminiatfoy scrap
(EoW Regulation 333/20118]), glass cullef19] and copper scrap0]. According toWDF(22)
possible categories of waste fathich EoWspecifications andriteriashould be developed are,
among othersCDW some ashes and slags, scraptals, aggregates, tyres, textiles, compost,
wastepaper and glass.

For waste streams where common criteria does not exigtefia have not been set at Go
munity level) each MS decides on their own EoW criteria case by cadether certain waste
has ceased to be waste taking into account the applicable caseM&wmust notify the Eor
pean commissiofEC)

The EC's Joint Research Centre, Institute for Prospecligehnological StudiggRAPT$ has
carried out two studies where the first was aimed at defining the concept of EoVpranvtding
general guidelines for the development ad\ criteria for waste materialgl7] (Figure5) and
the second was aimed assesing the suitability of various waste streams as candidates for
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nonwaste classification through development of specific criteria for achievement of EoW

status[21]. The latter study has identified three different waste streams:
A (I) Streams that are itine with the basic principles of EoW and suited for further EolV cr
teria assessment

o (1.1) streamsused as feedstock in industrial processes, a pathway that controls the risks of
health and environmental damage. These streams include metals crap africbsteel, aluni-
ium, copper, plastics, paper, textiles, glass, metal scrap of zinc, lead and tin, other metals,

o (I.2)streamsused in applications that imply direct exposure to the environment. In these cases,
the EoW criteria to be developed in the fher assessment shall include where necessary limit
values for leaching pollutants, taking into account any possible adverse environmental and
health effects. The streams in this subcategory are: CWD aggregates, ashes and-slagiebio
materials stabilisé for recycling (e.g. compost).

A (Il) Streams that may be in line with the EoW principles (solid waste fuels, wood, waste oil,

tyres, solvents)
A (Ill) Streams that are not considered appropriated for EoW classification (precious metals)

Waste streams ardlows of specific waste, from its source through to recovery, recycling or
disposal CDW, which can be used as aggregate in the construction wegkesent one of the
waste streams.

Input materials
Study how the waste streams (different sources and
compositions) condition the environmental and health
properties of the secondary product (e.g. pollutant content)

Conclude on:
Can problematic properties be controlled at
source or during processing?

Nol . ‘ Yes
Waste stream Waste stream
excluded from the allowed by the end-
end-of-waste criteria of-waste criteria
Conclude on.

Can the desired quality of the secondary product be
achieved by processing after collection?

No ¢ M lYes

Include requirements for No specific
waste collection (e.g. requirement for

source segregation) collection

Figureb¢ Guidance to develogoWinput material criterigd 18]

2.3 Regulation and management cDW
2.3.1 General

Based on volumeZDWis thelargest waste stream in the EUProper management ec€DWand
recycled materialg including the correct handling of hazardous wastan have major bes
fits in terms of sustainability ahthe quality of life. But it also can provide major benefits for
the EU construction and recycling industry, as it boosts demand&fbrr€cycled materials. The

WFD[1] establishes a target of 70% GDWo be recycled by 2020.
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(Chapaer 5.1)
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Source: Eurogypsum modfied by Ecorys

Figure6 ¢ General flow of CDW processing (trianglegsresent the waste hierarchy, with no.1 being
most desirabl@[22]

However, with the exception of a few $1only about 50% o€DWis being recycledbut in

some M5 have already developed and implementedramework which leads to a recycling
rate of up to 90%0ne of the common hurdles to recycling andusing ©®Win the EU is the

lack of confidence in the quality of C&D recycled matefi2Z0y. There is also uncertainty about

the potential health risk foworkers using recycled C&D materials. This lack of confidexce r
duces and restricts the demand for C&D recycled materials, which inhibits the development of
C(DW management and recycling infrastructures in the Ebus, EC prepared an EU Corstru
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tion & Denvolition Waste Management Protocf20] which aimsto increase confidence in the
CDWmanagement process and the trust in the quality of C&D recycled matéFigisret).

Since CDW generally does require a substantial pretreatment which cannot be regarded as an
integral part of the production process, classificationGBdW as byroduct is unlikely So far

only type of wastederived aggregate blast furnace sladghas been ases and was redefined as
by-product.

Steps have been taken by the EU Commission to initiate the development of EoW criteria for
waste fractions belonging to waste stream |.1, i.e. wastes that are not used in direct contact
with soil and the environmeni21]. It is expected that the EU Commission at a later date may
wish to developEoW criteriafor the waste streams belonging to subcategory 1.2. These waste
types include major streams such @®Wand bottom ash fromMSWincinerators, which are
typically used as aggregates in civil engineering constructions works (e.g.-bassum road
construction), replacing and saving virgin raw materials (sand, gravel, [@8ks)

If not separated at source, CDW can contain saratbunts of hazardous wastes, the mixture of
which can pose particular risks to the environment and can hamper recy8orgepotential
hazardous elements in CDW could be hydrocarbon solvents in concrete additigathable
mineral fibres, heavy metals/i OS Y Sy (i [23]f Theyuba§eNdk CDXV in the various me
ber states varies between 15% and almost 1(24p.

2.3.2 CDW aggregates

Aggregates are the main products of CDW recycldmput 90% of the recycled aggregates are
used directly irconstructionworks as structural material, and the rest are used to manufacture
other constructionproducts[25].

In principle, wasteaderived aggregates with EoW status at EU level could be used and traded
freely unless some restrictions are included in the EoW agnorocedure The environmental
protection aspects of the use of a recycled wad&ived aggregate that would achieve ppss

ble EoW status at EU level and become a construction product would no longer be regulated by
waste legislation. It should complianegth the CPR11] and national environment criteriafor

the use of aggregate product in construction wofR§].

Waste aggregates are under consideration by the Commission for possible development of
common EoW criteria for the Elh the studyon the different waste streams, where the first

was subdivided into two subcategoriegaste aggregates and al&#DWaggregateare included

into the secondone [19]. Protection against environmental impacts should be based orhleac

ing properties, i.e. limivalues set by scenarig based impact modelling using the sourge
pathway- receptor chain principle. Protection against human health effects should be based on
limit values on the content of potentially harmful substancesJREPTS particular reportra
analysis of how limit values for pollutantsudd be developed as part ob®/ criteria for agge-

gates in accordance with Article 6 of WI2B].

According to JRIPTH26], currently only Netherlands and Germany have implemented-env
ronmental protectionlegislation on the use of construction products, including aggregates,
which includes leaching testing and leaching limit valu#ssets out theEoWcriteria for the
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production of aggregates from inert wasf27] with list the insert wastes acceptable ftre
production of recycled aggregates (Table 5)

Table5 ¢ Inert construction and demolition wastes acceptable for the production of recycled aggregate
in UK[27]

CODE DESCRIPTION RESTRICTIONS
1701 01 | Concrete not concrete slurry

17 01 02 | Bricks

1701 03 | Tiles and ceramics

Mixtures of concrete, bricks, tiles anc
17 01 07 | ceramics other than those mentionec
in 17 01 06

17 02 02 | Glass may not include fibreglass or glass fibre
allowed only if: Bituminous mixtures fortf
the repair and refurbishment of thesa
phalt layers of roads and other paved
areas (excluding bituminous mixtures
containing coal tar and classified as wa

Bituminous mixtures other than those
17 02 02 | mentioned in 17 03 01

cod 17 03 01
17 05 04 S_oil an_d stones other than thoseen- | must not contain any _contami_nated soil
tioned in 17 05 03 or stone form contaminated sites
17 05 08 'I_'rack t_)allast other than those me must nc_>t contaip soil and stones from
tioned in 17 05 07 contaminated sites

Only few wastederived aggregates aféely to comply with the stringent leaching limialues
associated with free us€onsequently, it iproposedto include restrictions and conditions on
the use of aggregates with EoW status. A siége, scenariebased riskassesgnent procedure
for devdopment leachinglimit values that take these conditions into accountpioposed
(same basiprinciplesasdevelopmentof EUlandfill WAC).

In the JRGstudy [26] proposed methodology for the setting of EoW criteria and limit values for
waste-derived criteria to protect theenvironment and human healthrdm adverse impagtis
largely independent of the aggregate in question. The methodology follows a conceptual risk
assessment model that includehe potential contamination sources, i.e. the aggregate
guestion, and receptors (soil, ground water or surface water below or downstream ofgthe a
gregate application) as well as the potential migration between them.

The primary quality criteria to be complied with at the point of compliance should be water
guality criteria that are acceptable in all EU Member States. The leactlstgd criteria mainly
include inorganic substances since reliable leaching standards for organic substances have not
been developed yet.

The marketing and use of wastierived @D aggregate whiclobtains EoW status and &

comes a construction product walill be regulated by CPR as far as the functional criteria and
CEmarking areconcerned 13, 28]. CurrentlyEuropean Committee for Standardizatid®@EN is
working under mandates from the EU Commission to implement Essential Requirement no. 3
addressing health, hygiene and the environment (in the CPR referred to as Basic Requirement
no. 3) into the various product standards describing the conditions BEom@rking. The product
standards will describe which (harmonised) test standards must be used at EU level to measure
the potential release to soil, groundwater and surface water (as well as to indoor air, but that is
not relevant in this context). The ceiia to be met by the test results to allow various uses of

the products are, however, not set at EU legethey depend on national regulation in each
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member state (and associated states). If such criteria exist, they would presumably provide the
necessay protection of soil, groundwater and surface water regardless of the origin of the co
struction products.

The substances that may possibly be problematic if the aggregates are assessed for the purpose
of achieving EoW status are in case of:

A recycled coneete Ba, CrPb, Qu, Mo, Ni, Sb, Se, Sn, V, Cr, ang.SO

A recycled bricks: SQPb, Sb, Se, As, and Cr

A recycled glass: Cu, Pb, Sb, Ba, As, Cd, Cr,;and Ni

A mixed CDW: Cd, Cl, Rh,Cr, Sh, SQand V[26].

2.3.3 CDWwood

Wood waste comes mainly from industry, construction and demolition, as well as packaging.
The amount of waste wood generated in the Elcan be estimated at 70.5 NR1]. Presently,

wood wasteis either recycled (e.g. as panels or pellgtsicineratedwith energy recoveryor
treated at special facilities. In 2012, 51% of EU wood waste was incinerated, while 46% was
recycled, according to Eurostp29]. In particular, he clean (untreated) wood can be ground

and used for mulch (natural or caleed), itcan be pelletized for sale as fuel for pellet stoves, it
can be used to produce particle boards, and it can be burned a$30elThe implementation

of several EU Directives leads to an increasing demand for waste wood and better separation of
waste woodfractions from bulky waste as well as construction and demolivaste[21].

Waste wood is subject to regulatory control unless the material meetprbgiucts of endof
waste criteria. It must be managed in accordance with waste law and waste managtoiént
ties must hold the necessary authorisation.

The main sources @fon-hazardous waste wood@re outputs from mechanical waste treatment
facilities, packaging wast€DW(Table 6 and municipal wastg31]. Virgin residual woodfrom
forestry, sawmills and similar is classed asbg-product rather than a wasteTheprincipaluses

of waste wood are general recovery applications, recovery and composting process and the use
as a fuel.

Table6 ¢ CDWsources for the waste stream wo¢@1]

CODE DESCRIPTION COMMENT

17 02 01 | Wood-untreated

The marked waste fractions are mixed
. . . fractions, sorting or separation is nese
mixed construction and demolition 9 P

wastes other than those mentioned i sary. The considered woauaste
17 09 04 amounts where estimated as described

170901,170902 and 1709 03 Sources of data collection. Data availab
2yfe TFT2N) GKS | 33INE
MH®p Y20 MHODMDE

The main environmental concern in relation to waste wood is potential environmental pollution
as a result of thepresence of:

A treatments/coatings such as paints, laminates, varnishes and preservatives
A resinsand glues
A extraneous materials such as metals, grit, plastics, glass, paper and textiles.
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Contaminants of particular concern include heavy metalstaaldgenated organic compounds.

Discarded treated and untreated wood productse generally considered to b&aste. As such
they are subject to regulatorgontrol unlesghe holder demonstrateso the satisfaction of the
relevant competent authorityysualy Environmental Protectiodgencies or Loc#luthorities),

that the materialmeets applicabléy-product orEoWcriteria.

Operators must notify the relevant competent authorities about the decision that a material is
to be regarded as a roduct. In thecase when no notice is given, the material is presumed in
law to be a waste until the contrary is proved.

As wood was included into the study of waste streams that are suitable candidates fer a d
tailed assessment of EoW critefial], the CommissiofcoWprocess may provided®V criteria

for wood. According tathe report on the selection of waste streams for EoW assessrfigtjt
wood is under the categoryll) Streams that may be in line with the EOW principlddowever

it is not clear in all cases th&) their current management in the EU takes place via recycling,
or (i) that recycling is a priority compared to controlled energy recoweriandfilling in sut
able facilities. More detailed information is needed about their subfractions and theilahla
outlets, before they opt for selection.

In the absence of the EoW criteriget ta Community level, the MS my decickseby-caseba-

sis whether certain material has ceases to be waste. The making of EOW decisions for a waste
wood would be complexue to the range of sources, types of contaminants that may lee pr
sent, consideration of the intended end uses and the possible requirement to comply with
REACHL2]. Proposal must be in accordance with the guidance prepared by the EU Commission
[17]. The commission must be notified under Directive 98/34/EB32] when MC sets endf

waste criteria scope exist for the Commission or other MS to object.

2.3.4 CDWglass

The main source of glass for recycling is packaging, which accounts for 65% of theaglass pr
ducedin the EU in 2014, according to data from the European glass ind&sgyre7) [29, 33].

On average, 70% of container glass is recycled in the EU, and new container glass uses 52% of
glass cullet (crushed glass used as secondary raw material ), acdordidgstry data . Glass is

mainly recycled as packaging and glass wool. In 203¥/criteria defined the point at which

glass cullet cease® be waste and becomessecondary raw materigl19, 33].

Glass recycling has no technical limitations andcsnomically viable since recycling requires
less energy than primary glass production. But the sensitivity of the sorting systems, especially
the challenge to separate difficalb-classify material, limits glass recycling especially when
high purities ae required (e.g. colour purity tproduce white container glass: 99%)[21].
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End-of-life vehicles
(ELV) waste glass (V)
Industrial sources (IV) 1%
7%

Mixed municipal solid
waste and bulky waste
0]
20%

Construction &
Demolition waste
glass (1I1)
5%

Glass packaging and
other waste glass
from
municipalicommercial/
industrial sources (I1)
67%

Figure7 ¢ Source distribution of E&7 waste glass generation according to the European Waste
Catalogug33]

A 70% target for reise, recycling, and recovery applies@G®Win general. The target can be
achievedwithout glass recycling singgass represents less than 1% ©DW(Figure8) [34]. As

an inert material it is however easy and relatively cheap to send glass to landfills, which does
NOT favour the upgrade of glagzycling.

Construction & Demolition Waste Material: 340 mio T
Potential Flat Glass: 2,25 mio Tonnes

Collected Glass waste: 0,6 mio Tonnes

Recycled Glass: ??? Tonnes

Figure8 ¢ Potential of building flaglassrecycling (Total quantities per year, EUE@rostat,2010)[34]

Ore of the criteriafor glass cullegare listed in the Commission regulatipif], states that the
glass cullet shall not display any of the hazardous properties listed in AnneX\WHKEoThe
glass cullet shall comply with the concentration limits laid down in Commission Decision
2000/532/Ed 3], and not exceed the concentration limilaid down in Annex IV of Regulation
No 850/2004/EQ1Q]. Criteria for the content of noglass components are given in Table 7.

Table7 ¢ Criteria for glass cullefThe content of the nomglass componentsl9]

Ferrous metals ¢ 50 ppm

Non-ferrous metals ¢ 60 ppm

2.3.4.1.1.1.1 Nonmetal nonglass | <100 ppm for glass cullet size&lmm
inorganics <1 500 ppm for glass cullet sigelmm

Organics ¢ 2 000 ppn

Examples of nomnetal nonglass inorganics are: ceramics, stones, porcelain,-pgramics.

Examples of organics are: paper, rubber, plastic, fabrics, wood.
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Despite its recyclability, endf -life building glass is almost never recycled into new ghass-

ucts. Instead it is often crushed together with other building materials and put into landfills or
recovered.Most of the flat glass used in buildings could be dismantled and recycled in glass
furnaces.The flat glass industry is eager to support thevelopment of enebf-life building

glass collection, sorting and recycling and is ready to use more recycled glass in its manufactu
ing processand therefore save raw materials, energy and, @@issionsEven if glass repr

sents about 0.66% dCDW the quantities of endof-life glass generated from this source are
not negligibleg 35].

2.4 Certification of waste derived products
2.4.1 General

Much attention has been paid to the need for technical standards applicable to recycled CDW
and there is a universalcceptance in the construction industry that properly formulatea-pe
formance specifications can safely permit the use of products derived from secondary gnd rec
cled materialg23].

TheDoPis a key part of th&€€PD It provides information on the performance of a product. Each
construction product covered byl@ENsor for which an ETAhas been issued needs this Decl

ration and has to be CE marked. This helps increase transparency and improves the functioning
of the Single Market.

The CE marking indicates that a construction product is in conformity with its declared pe
formance and that it has been assessed accordirghtBNsor a ETAhas been issued for it.

Under EU regulations, CE marking is mandatory for produmtsred by the CPR, where arHa
monised product standard.@. one that has a ZA Annex) is cited in the Official Journal of the
EU Annex ZA identifies those clauses of the standard which cover the essential characteristics
included n the standardization requestp which it responds, considered in the answer to the
standardization requests prepared by the Technical Committee (TC) and accepted byahe Eur
pean Commission (EGAnnex ZA is intended for manufacturers, notified bodies aratket
surveillance bodies carrying out their respective activitldewever, this can ban issue for

new or innovative products not covered bByENSs To counter this, manufacturers can obtain CE
Marking on avoluntary basis via ETAnd associatedssessmant and Verification of Constancy

of Performance (A@WCB. An ETA is an approval based on testing carried out to agreed Eur
pean levels. Where a product is completely new or innovative, testing may take the form of an
individual assessment carried out undegspoke requirements detailed withinEeuropean A-
sessment Document (EADJVhere a number of similaype products have been tested over a
period of time, EADs will have been developed and testing procedures will be more established
and widely recognised.

2.4.2 HarmonisedEuropeanstandards

Harmonised European standards provide a technical basis to assess the performance of co
struction products. Thetandardsenable manufacturers to draw up tiHeoPas defined in the
CPH11], and affix the CE marking.
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Harmonised EU standardseate a common technical language used by all actors in the co
struction sector to:

A define requirements (regulatory authorities in EU countries)
A declare the performanceof construction productg§manufacturers)
A verify compliance vih requirements and demands (design engineers, contractors).

Supporting testing standards relevant to construction products cover:

A resistance to fire, reaction to fire, external fire performance, noise absorption
A construction products in contact with drimlg water
A release of dangerous substances into indoor air, soil and (ground)water

Harmonised European standards on construction produate developed by technical experts

from the European Standardisation OrganisatioBEN. The Technical Committees GEN and
CENELEC are working on completing the necessary set of harmonised European standards and
test standards, and further improving existing ones.

The main knefits of harmonised standards for the construction seetm ) common asses
ment methods fa construction productsand (i) a single European scheme for declaring
product performance whichremovebarriers to trade and thus help improve the competiiv
ness of the construction sector.

Despite being part of the CPR, the thodd- & A O NJX |HgglemMeBheaflyand tide enviro
menté 6 ! Yy yWwé&sHot sovuekedn detail when developing the EU standards for some-co
struction productq15].

TheAnnex ZAto the standards introduces a generic clause regardingd¢hease of dangerous
substancegointingout that in addition to the requirements of the standards, existing Eldegi
lation and national requirements relating to dangerous substances have to be fulfilled. Each MS
will then define national leaching limit values for the materials to be used irstoaction
works.

2.4.3 European Technical AssessmenETA

The European Technical Assessment (ETA) is an alternative for construction ptbduet®

not covered by a harmonised standard. It is a document providing information on their pe
formance assessmenthe procedure is established in t8®RChapter IYYand offers a way for
manufacturers to draw up the @ and affix the CE markinghapter I). It contributes to the
free movement of construction products and the creation of a strong Single Market.

The procedure is as follows

A A manufacturer requests thETAfor a construction product that is not covered or not fully
covered by a harmonised standard. The request is addressed tbABéor the respective
product areac see list of TABs in tiHANDQO(New Approach Notified and Designated- O
ganisationsylatabase;

A The ABissues the EAon the basis of a EAD adopted by taropean Organisation for
Technical AssessmefEOTA);

A An updated list of references for the final EADs is published by the CommissionOxffithe
cial Journal of the European Union
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The main content of th&TAis information on the intended use and performance of a gro
uct.

The EADis a harmonised technical specification for construction products. It is developed by
the EOTA for cases where a product is not fully covereladBiNs EADs are the basis for issuing
ETA The document contains:

A a general description of the constructignoduct

A the list of essential characteristics agreed between the manufacturer and EOTA

A the methods and criteria for assessing the performance of the product in relation to these
essential characteristics

A principles for factory production control to be ajgd.

TABsassess construction products on the baseE#D These bodies are designated by EU
countries according to national procedures. A list of Technical Assessment Bodies including
their respective product areas is available in M&NDGCPRlatabase.

To facilitate the ceperation of TAB the EOTAwas established. The organisation carries out
the following tasks:

A adopts EAD and ensures that they are publicalbilable
A coordinates requests for thETAand the procedure adopting BAD
A organises the coordination of all TABs.

2.4.4 Assessment and Verification of Constancy of Performangd&/CP

TheAssessment and Verification of Constancy of Performance (AVER harmonised system
defining how to assess products and control the constancy of the assessment résal{sa-

ties involved in the process are classed as the Manufacturer and a Notified Body, which can be
a certification body and/or a testing bodi¢ach product, within the harmonised technical spec
fication will begiven a particular of AVCP level specific to the end use of the proThist sg-

tem safeguards the reliability and accuracy of beP.

Five different systems are in place for construetproducts in theCPR1+, 1, 2, 3, and éable
8). They range from largscale third party involvement to sedfeclaration and monitoring by
the manufacturer.

TheECestablishes which systems are applicable for:

A a construction product
A a family of constiction products
A an essential characteristic.

To achieve the goal of the AVCP, the CPR uses five elements:

A factory production control (FCP on the basic of documented permanent and internal co
trol of product in a factory)

A initial inspection of thenanufacturing plant and FPC

A continuous surveillance, assessment and evolution of FPC

A determination of the product type on the basis on the type calculation, tabulated values or
descriptive documentation of the product

A audit testing of samples taken befopgacing the product on market

30/09/2017 33


http://ec.europa.eu/growth/tools-databases/nando/index.cfm?fuseaction=cp.main

INNOWEES M®H a9 dzNRLISHY &aidl yRFNR& FyR NB3IdzZ | GA2y®2NBt I G6§SR

There is clear separation between thedg@rtification of the factory production controbnd (ii)
certification of the product

Table8 cAVCP level

AVCP Level 1+ 1 2+ |3 4
Tasks for the manufacturer
Factory productiortontrol (FPC) K K K K K

Further testing of samples taken at factory according ®-pr
scribed test plan

X

Initial type testing K K

Tasks for the notified body

Initial type testing K K K
Certification of FPC K K K
Surveillance of FPC K K K

Audit testing of samples K

In order to make the CE marking for a construction product, this product has to be subject to a
hEN, or have a valid ETA availaflee harmonised technical specificatiordEENsand EAD$
include the technical detaif®r the implementation of the AVCP system.
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3 Relevant producttandards and requirements

3.1 General

Main objectiveof the InnoWEEproject is the development of new high performant prefabr
cated geopolymeric panels including different CWD foriasalatingfacades (ETE ventilated
facade panels) and for edaendly indoor radiating system (monolithic panel, assembled panel)
with low environmental impact, low embodied energy, low @&missions and high thermal
performance.Those developed construction procts incorporate a high level of CDW aggr
gate and wood chips.

Thus, in this part of thé®eliverablethe requirements from technical specifications of similar
products with the same intended use (facadeadiant systers) in order to get the same (or
better) performances of InnoWEE products, are gathered.

3.2 Requirements from standards for aggregataad fibers
3.2.1 General

The InnoWEEproducts involves also mixturgkat include CDW aggregates, as well @wsod
chips and sawdusthus itis relevant toidentify which are theparameterswhich significatly
influence their functional and durability properties

The EU standastlefine three types of aggregates according to the source material:

A natural aggregate from mineral sources which has been subjectetbtiting more than
mechanical processing

A recycled aggregates resulting from the processing of inorganic material previously used in
construction

A manufactured aggregates of mineral origin resulting from an industrial process involving
thermal or other modiftation.

3.2.2 Aggregate for concrete

The requirements of the standafeN 12620:2002+A1:2008. Aggregates for conceetegiven

in Table 9Requirements are for aggregatasd fillersobtained by processing natural, man
factured or recycled materials and mixtures of these aggregates for preparation of concrete for
use in buildings, roads and other civil engineering wdriter aggregatds aggregate, most of
which passes a 0,063 mm sieve, which can be added to constiutiaterials to provide ae

tain properties.

According to theEN 206:Concrete¢ Specification, performance, production and confoymit
maximum percentage of replacement of coarse aggregates by recycled aggregates are up to
50%in relation to the exposurelassegAnnex E).

Table9 ¢ Requirements for aggregates and fillers for concrete. AVCP system: 2+
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[REQUIREDVALUE |

PARAMETE REOEINEOR . PROCEDURE
Aggregates Fillers

Aggregate size Designation (d/D)
Grading Tolerance/category EN 9331
Shape of coarse aggregate Category (FI: flakiness EN 9331
index, Sl: shape index) EN 9333, EN 9331
Particle density and waterba Declared value Declared value EN 1097
sorption Pass/Fail threshold| EN 93310
Filleraggregate value
Shell content of coarse aggregg Category (Sfg; SG, SGR EN 9337
Fines Categoryf Category EN 9328
EN 9331
Resistance to fragmentation of | Category (LA) EN 10972
coarse aggregate
Resistance to wear of coarse | Category
aggregate EN 10971
Resistance to polishing Category EN 10978
Resistance to surface abrasion | Category EN 10978
Resistance to abrasion from Category EN 1090
studded tyres
Constituents of coarse recycled Categories
%%?éﬁgzges (D:eclared value geclareq value
: ategory ategories

/T\S'&Ssodﬁglre sulfates Pass/fail threshold valde | Pass/fail threshold
Water soluble sulfate content of gate?forlﬁ hreshold val value
recycledaggregates ass/fail threshold value _
Constituents of natural a Pass/fail threshold

. 99t value EN 17441
gates which alter the rate of
setting and hardening of ¢e 4
crete Category
Influence of initial setting time o
cement (recycled aggregates)
Carbonate content of fine ageyr Declared value
gates for concrete pavement
surface courses
Volume stabilitydrying shrirk- Pass/fail threshold value | Pass/fail threshold
age value
Constituents which affect the Pass/fail threshold value | Declared value EN 13674
volume stability of akcooled
blastfurnace slag
Particle density and watelba
sorption Declared value EN 10976
Dangerous substances:
Emission of radioactivity (for
aggregates form radioactive
sources intended for use in Beo .
crete in buildings) Third paragraph of ZA’3 Eg\lrgparagraph of
Release of heavy metals '
Release of polyaromatic carbon
Release of other dangerousisu
stances
Freeze/thaw resistance of coars : EN 13671 or EN
aggregate Categories Category 1367.2
Alkalisilica reactivity Declared value
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‘when required thewater-soluble chlorideion content of aggregates shall be declared by the producer. If the
water-soluble chloride ion content of the combined aggregate is known to be 0.01 % or lower, this value can be
used in the calculation of the chloride content of concrete. @bitsoluble chloride ion content of recycledg
gregates(EN 1744) shall be declaredStandardEN 206:Concreteg Specification, performance, production and
conformity, prescribes that maximum chloride content by mass of cement (%) shall not exceed the vahe for
selected class: Gk for concretenot containing steel reinforcemerdr other embedded metal with the exception

of corroson-resisting lifting devices ghor Ch 4 for concrete containing steel reinforcement other embedded

metal and Gl,o or Chofor concrete containing prestressing steel reinforcement in direct contact with concrete

’the total sulfur ofaggregates shall not exceed B¥pmass for aggregates other than-agoled blastfurnace slag

*he water soluble sulfate content of recydeaggregates shall be declared with the relevant category; @8-
tent ¢ 0.2 %), S&(content no requirement)

“when required, recycled aggregates should be assessed for the influence ofswatble materials. The change
in initial setting time shakkonform to the requirements:ct¢ 10 min (category #), t. ¢ 40 min (category 4), t. >
40 min (category érared, NO requirement (categoryyd

°In addition to any specific information relating to dangersudstanceshown above, the product should also be
accompanied, when and where required aimdthe appropriate form, by documentation listing any other legyisl

tion on dangerous substances for which compliance is claimed, together with any information requiredt by tha
legislation.

3.2.3 Aggregate for mortar

The requirements of the standafN B1392002AC.2004. Aggregates fomortars are given
in Tablel0. The standard coversggregatesand fillersobtained by processing natural, man
factured or recycled materials and rhixes of these aggregatettended uses of these aggr
gates are mortar for buildings, roads and civil engineering works.

Tablel0 ¢ Requirements for aggregates and fillers for morta&gCRystem 2+

PARAMETER
Aggregates Fillers
Aggregate sizes Designation d/D Designation d/D EN 9331
Grading Pass/Fall threshold Pass/Fall threshold value
value Declared value
Particle shape Declared value Declared value EN 9336
Particle density Declared value EN 10973
Shell content Declared value Declared value EN 9337
Fines Pass/Fall for Category | Category EN 9331, 8,9
. Declared value Declared value
gh_londes Category Category
cidsoluble sulfates P

ass/Fall threshold Pass/Fall threshold value
Total sulfur value Pass/Fall threshold value EN 1744
Constituents which alter the rate Pass/Eall threshold
of setting and hardening of morta value
Volume stability (applicable to
manufactured aggregates only) \F/);‘IiZ/Fa” threshold
Water-soluble matter
Water absorption Declaredvalue EN 10976
Loss on ignition (for fly ash only) Pass/Fall threshold value
(applicable to manufacturedga EN 1744
gregates only)
Dangerous substances:
Emission of radioactivity (forga Third paragraplof ZA.3 | Last paragraph of ZA.3
gregates form radioactive sources
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intended for use in concretm
buildings)

Release of heavy metals
Release of polyaromatic carbons
Release of other dangeroustsu
stances

Durability against freezthaw

EN 13671, 2
In accadance
with the pro-
visions valid
in the place
of use

Declared value

Alkalisilica reactivity Declaredvalue

!Acid soluble sulfate content of aggregates and filler aggregates shall be declared in accordance with the specified
category: A& (¢0.2 %, AQ5(¢0.8 %) ABeciared>0.8 %)Ar(NOrequirement)

“the total sulfur of aggregates shall not exceed 1% S by mass for natural aggregates and 2o ddedcivlastfu-
nace slag

3.2.4 Lightweight aggregates

The requirements of the standarN B0551:2002. Lightweight aggregategPart 1. Ligh
weight aggregates forconcrete,mortar and groutare given in Tablél. Standard covenrgght-
weight aggregatesnd lightweight aggregate fillersbtained by processing natural, manafa
tured or recycled materialand mixtures Intended uses of aggregates are for buildings, roads
and civil engineering works artthie manufacturing of precast concrete products, while for
lightweight aggregate fillers in buildings, roads and civil engineering works.

Tablell ¢ Requirements folightweight aggregates and aggregate filleh8/CRystem 2+

PARAMETER REQUIRE DAY EE - PROCEDURE
Aggregates Fillers

Particle shape Description

Particle size distribution

Declared value

Declared value

Loose bulk density Declared value | Declared value | EN1097-3
Percentage of crushed particles Declared value | - EN 9336
Organic contaminators Declared value | Declared value | EN 1744
Crushing resistance Declared value | - Annex A
Chlorides Declared value Declared value
Acidsoluble sulfate Declared value Declared value | EN 17441
Total sulfur Declared value Declared value

Resistance to disintegration Declared value Declared value | Annex B
Water absorption Declared value | - EN 1097

Release of other dangeroustmiances
Emission of radioactivity (foirggregates
form radioactivity sourcesitended for
use in concrete and buiings)

Release of heavy metals

Release of polyaromatic carbons
Release of other dangeroustsmiances

See third paa-
graph of ZA.3

See third paa-
graph of ZA3

Freezing and thawingesistance

Declared value

Declared value

Alkaltsilica resistance

Declared value

'NOTE in ZA.1: F3.3 Knowledge of the raw material, F.4 Management of production
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3.2.5 Fibers for concrete

The requirements of the standaiEN 14882: Fibers for concretg Part 2: Polymer fiberg, Defini-
tions, specifications and conformitgre given in Table 12.

Tablel2¢ Requirements for polymer fibers in concrete mortar or grdAWCPsystem 3

PARAMETER REQUIRED VALUE PROCEDURE
Tensile properties/Modulus of elasticity | Declared values EN 100021
Erf(l;?gt on consistence (workability) ofreco Declared value DrEN 148481
Effect on strength of concrete Declared values EN 14848
Requirements are depeh
Release of dangerous substances ent on regulations in the
place ofuse
. Durability relates to the ao
Durability crete incorporating fibers

3.3 Requirements from standards for facade systemswall
elements

3.3.1 Foreword

Within the InnoWEE project the fagcade elements will be developkithnot exactly meet the
scope ofETIGor ventilated facades, but the final intended use will be the same and therefore
(some) requirements from both technical specifications be used as guidance values.

3.3.2 ETICSExternal Thermal Insulation Composite Systems with Rendering

The ETAG 004: ETS: External Thermal Insulation Composite Systems with Rendeyingt
quirementsRS | £ & SAGK GOEGSNYIf ¢KSNXIf LyadzZ | GA2Y
intended for use as external thermal insulation to the walls of buildings. The walls areatigner

made of masonry (bricks, blocks, stones...) or concrete (cast on site or as prefabricated panels).

ETICS are designed and installed in accordance with thénd@d@'s design and installation
instructions. The ETICS comprise components whiclfeatery-produced by the ETAolder or
the component suppliers. The Ehalder is ultimately responsible for the kit. All components
of the ETICS should be specified by the-Edlé8er.

The ETICS comprise prefabricated insulation product bonded onto the avathechanically

fixed using anchors, profiles, special pieces, etc..., or a combination of adhesive and mechanical
fixings. The insulation product is faced with a rendering consisting of one or more layers (site
applied), one of which contains a reinferoent. The rendering is applied directly to the insula

ing panels, without any air gap or disconnecting layerICS using other facings such as brick
slips or tiles will be dealt with in subsequent pafiSLICS where the connection betweem-e
dering and msulation product has no function in their behaviour are not covered by thiseguid

line. The ETICS include special fittings (e.g. base profiles, corner profiles...) to connect them to
adjacent building structures (apertures, corners, parapets ...).

TheETICS are designed to give the wall to which they are applied satisfactory thermal insul
tion. They should provide a minimal thermal resistance in excess of 1 m2.K/W. In special use,
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smaller thicknesses of insulation can be used subject to checking teet th no particular
problem. The ETICS can be used on new or existing (retrofit) vertical walls. They can also be
used on horizontal or inclined surfaces which are not exposed to precipitation.

In Figure9 the components of ETICs are listed. For the saafpnnoWEE products the most
relevant layers arel and 6 (reinforcing coat and facade rendewhich will be made of ge
polymers). Adhesive, thermansulating boards and mesh fabrics (if necessary) will be selected
on market.In Tablel3 requirements fronETICs are presented.

1. Substrate
2. Adhesive
3. Insulation
4. Reinforcing coat
5. Reinforcing mesh
6. Decorative finish

Figure9c¢ Key components of external wall insulation

Tablel3 ¢ Requirements of thé&xternal Thermal Insulation Composite Systems with RendeXMiGP
system 2+

PARAMETER REQUIRED VALUE PROCEDURE

Mechanical resistance and stability

(ETICS and renslyst) Not relevant

Reaction to fire (ETICS) Euroclass (AFE) EN 135011
Water absorption-capillarity test < 1 kg/nt after 1 h and < 0.5 kg/m | ETAG 004
(ETIC®endering system) 24 h (ch.5.1.3.1)
Hygrothermal performance (ETICS| Pass/Fall ETAG 004ch.5.1.3.2.1)
Freeze/Thaw ETAG 004
(ETICSendering system) Pass/Fall or NPD (ch.5.1.3.2.2)

. . ETAG 004
Impact resistance (ETICS) Categories I, 11, 1l or NPD (ch. 5.1.3.3)
Water vapour permeabilityfETICS ETAG 004
rendering system) Declared value or NPD (ch.5.1.3.4)

Release of dangerous substances | Indication or NPD ETAG 004ch. 5.1.3.5)

Bond strength between base coat Pass/Eall ETAG 004

and insulation product (ETICS) (ch.5.1.4.1.1)

Fixingstrengthctransverse di- ETAG 004

placement (ETICS) If needed (see ch. 5.1.4.2) (ch.5.1.4.2)

Wind load resistance of mechanica .- ETAG 004

fixed ETICS Mean and minimum values (ch. 5.1.4.3)

Thermal resistance (ETICS) > 1ntK/W ETAG 004ch. 5.2.6.1)
. ETAG 004

Bondstrength after ageing (ETICS)| >0.08 N/mni (ch.5.1.4.1.1/5.1.7.1.)

Render strip tensile test (corop : ETAG 004

nent) Statement of crack width or NPD (ch. 5.5.4.1)
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3.3.3 Veture kits

The guidelineETAG 017, November 2005 Veture kg$prefabricated unitsfor external wall
insulation deals with units for use as external insulation to the walls of buildings. The walls are
made of masonry (brick/d 01 X2 a2y S SGOX0 2NJ O2yONBGS 60O af
Applicationson timber and steel frame building are not covered by this guidsture unit is
mechanically fixed directly to the wall structure with fixing.

A veture kit comprises: external skin, an insulating layer and fixing deikesmay be or may
not be bondedto the insulation layer. Usually there is no air gap between the skin andamnsul
tion layer.Claddingkits with a support frame are not covered by this guidteture kits are di
ferentiated according to the methods of fixings shown in Figurg0. In Tabé 14 requirements
from ETAG 017 are presenteSkinmeans externals coverings sucéis sheets, tiles, boards,
shingles or panels, made from durable materials such as wood based panels, fibre cement,
concrete, factory applied render, stone, slate, ceramicsetal, glass, plastics, laminates and
composites, bituminous shingles or brick slips.

A- Grooved insulation fixed by profiles/rails

RETAINING DEVICE
B- VETURE unit fixed through insulation layer

SKIN ATTACHMENT * SUBSTRATE
S SKIN
INSULATION LAYER FIXING
INSULATION LAYER
OPENED JOINT
RAILS SKIN ATTACHMENT *
* Skin attachment: - Adhesively bonded B
o With specific adhesive
¥ : - " * Skin attachment: - Adhesively bonded
*  Without adhesive (e.g. during the foaming process of insulation or organic/hydraulic o Wit spechc ahesive
il *  Without adhesive (e.g. during the foaming process of insulation or organic/hydraulic
- Mechanical attachment (fitting)
mortar on insulation)
- Mechanical attachment (fitting)
- Mechanical attachment (fitting)
C- Grooved skin fixed by profiles/rails C- Grooved skin fixed by profiles/rails
SKIN SKIN
PROFILE ** PROFILE **
INSULATION LAYER INSULATION LAYER
SKIN ATTACHMENT * SKIN ATTACHMENT *
ISUBSTRATE [BUBSTRATE

* Skin attachment: - Adhesively bonded * Skin atiachment: - Adhesively bonded

«  With specic adhesive «  With specic adhesive

«  Without adhesive (e.g. during the foaming process of insulation or organic/hycraukic «  Without adhesive (e.g. during the foaming process of insulation or organic/hydraulic
mortar on insulation)

- Mechanical attachment (fitting)

** Directly applied on the wall or nt

mortar on insulaton)
- Mechanical attachment (fitting)
** Directly applied on the wal or not

FigurelO¢ Key components of external wall insulation
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Tablel4 ¢ Requirements for Veture kitsprefabricated wall insulation

PARAMETER REQUIRED VALUE PROCEDURE

Reaction to fire

Euroclasses Al to F

EN 135011

Watertightness

Type | or |l

ETAG 017, cl. 5.3.1

Water permeability

Type | or |l

ETAG 017, cl. 5.3.2

Water vapour permeability

Value or not relevant

ETAG 017, cl. 5.3.3

Moisture behavior:
Capillarity test

Value or not relevant

ETAG 017, cl. 5.3.4.1

Hygrothermal behavior Pass/fall ETAG 017,cl. 5.7.1.1
Freeze/thaw behaviour Pass/fall ETAG 017, cl. 5.7.2
Resistance to wind load:

Wind suction test Resistance ETAG 017,cl. 5.4.1.1
Fatigue test Resistance ETAG 017,cl. 5.4.1.2
Wind pressure test Resistance ETAG 017, cl. 5.4.1.2

Mechanical resistance:
Bond strength between skin and
insulation product

Pultthrough tests of fixings (Throug
Insulation product / through skin /
Resistance of grooved skin / Resi
tance of grooved insulation / Pulll
through resistance of fixings from
profiles)

Dead load test

Displacement test

%0.08 N/mm2 and rupture > 90 %
cohesive

The average and characteristic value
shall be indicated

Resistance
Value of Ue and L

ETAG 017,cl. 5.4.2.1

ETAG 017, cl. 5.4.2.2

ETAG 017, cl. 5.4.2.3
ETAG 017,cl. 5.4.2.4

Test on retaining devices

Characteristic resistance

ETAG 017, cl. 5.4.3

Resistance to horizontal loads Pass/fall ETAG 017,cl.5.4.4
Impact resistance Categories I, II, 11l EOTA Technical Report (00
Shatter properties Pass/fail ETAG 017, cl. 5.4.6
Protection against noise Rw value EN ISO 148
Thermal resistance R value ETAG 017, cl. 5.6.1
LyadzZ b arzy LINBRA g e ETAG 017, cl. 5.6.2
tance

{1AyQa GKSNX¥If NRvalue ETAG 017, cl. 5.6.3
Temperature variation, humidity ani

i::””kage of Pass/fail ETAG 017, cl. 5.7.1
insulation product

Freezethaw resistance of:

i::'” Pass/fail ETAG 01%]. 5.7.2
adhesive

Dimensional stability of:

Skin declared/measured value

Insulation product

declared/measured value

ETAG 017, cl. 5.7.3

Thermal shock cycles Pass/fall

Chemical and biological resistance| Pass/fail ETAG 017,cl. 5.7.4
Corrosion Pass/fall ETA®17,cl. 5.7.5

UV radiation Pass/fall ETAG 017, cl. 5.7.6
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3.3.4 Kits for external wall claddings

The guidelineETAG 034, April 2012 Kits for external wall claddirgsasist of two partsPart I:
Ventilated cladding kits comprising cladding components associated fixingsand Part II:

Cladding kits comprising cladding components, associated fixings, subframe and possi#le insul
tion layer.

This guideline covers kits fgertical exterior wall claddings consisting of an external cladding,
mechanicallyfastened to a framework, which is fixed to the external wall of new or existing
building. An insulatiorlayeris usually fixed on the external wall. The substragsvare made
of masonry (clay, concrete or stone), concrete, timber or métahe. Between thecladding
elements ad the insulation layer or the external wall, tfesis an air spaceand may bga) ven-
tilated or (b) not. The claddinglementscan be made ofvood based panels, plastic, fibrese
ment, fibre reinforcedcement, concrete, metal, laminatganels,stone, ceramic or terra ctta

tiles. The claddinglementsare attached to the external wall using a subframe, which is made
of timber or metal.

Claddings are differentiated according to the methods of fixi€ey components of the external
wall claddings are showm Figurell, examples are shown in Figut&. In Table % require-
ments from ETAG 017 are presented.

@ External cladding materials

@ Air gap

@ Insulating material

@ Aluminium sub-structure

3 ,, sl
4]

» '. "

R . s T

Figurel2 ¢ Examples o¥entilatedfacadesFromleft to right: with stone, concrete ansurface glazed
terracotta claddingfacade
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Tablel5 ¢ Requirements for Kits for external wall claddings. Part | and Part Il

| REQUREDVALUE |
Reaction to fire Euroclasses Al | Euroclasses Al EN 135011
toF toF
Reaction to fire on rear side Euroclasses Al| Euroclasses Al EN 135011
toF toF
Pass/fail and Pass/fail and
Water tightness of joints Value of air Value of air ETAG 034, Part |, 813.1
pressure pressure
Water permeability - - ETAG 034, Part Il, cl. 6.3
Water vapour permeability - - ETAG 034, Part 11, cl. 6.3
Drainability Pass/falil Pass/falil ETAG 034, Part |, cl. 5.3.
Wind load resistance:
Wind suction test Resistance Resistance ETAG 034, Part |, cl. 5.4.
Wind pressure test
Mech_anlcal resistance: value of puHogt ETAG 034, Part |, cl. 5.4.
Bending strength . and shear rest
modulus of elasticity Resistance tance of screws, 2"
. .| ETAG 034, Part Il, 614.2
rupture of the product rivets or nails
II?) Z(sjlstance to horizontal points Pass/fail Pass/fail ETAG 034, Part |, cl. 5.4.
Impact resistance . . . .
Resistance to hard body impact Categories |, I, | Categories |, Il, | EOTA Technical Report
: . Il or IV [ or IV TROO1
Resistance to soft body impact
Hygrothermal behaviour Pass/falil ETAG 034, Part |, cl. 5.4.
Protection against noise - Rw value EN ISO 10140
Energy economy and heat rete
ton: . - R value ETAG 034, Part Il, cl. 5.6
Thermal resistance
Lyadz I GA2Yy LINE
Pulsatindoad Value Value ETAG 034, Part |, cl. 5.7.
Dimensional stability of externall ., Value ETAG 034, Part |, cl. 5.7.
cladding element
Immersion in water Value Value ETAG 034, Part |, cl. 5.7.
Pass/fail and Pass/fail and
Freezethaw number of g- number of - ETAG 034, Part I, cl. 5.7.
cles cles
Chemical and biological attack | Pass/fall Pass/fail ETAG 034, Part I, cl. 5.7.
Corrosion Pass/fail Pass/fail ETAG 034, Part I, cl. 5.7.
UV radiation Pass/fail Pass/fail ETAG 034, Part I, cl. 5.7.

3.3.5 Curtainwalling

The requirements of standarfiN 13830:2015: Curtain walliqgProduct standardare given in
Tablel6.

Curtain walling is part of the building envelope made of a framework usually consistingi-of hor
zontal and vertical profiles, connected togeth&nd anchored to the supporting structure of
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the building, and containing fixed &a openable infills, which provided all the required &in
tion of an internal or external wall or part thereof, but does not contribute to the load bearing
or the stability ofthe structure of the building. Curtain walling is designed as assglporting
construction which transits dealbads, imposed loads, environmental load (wind, snow, etc)
and seismic load to the main building structure.

Tablel6 ¢ Requirements for the sgems from Curtain walling Product standardAVCP system: 3

PARAMETER REQUIRED VALUE PROCEDURE

Reaction to fire Classes (AE) EN 135011
Fire resistance Classes EN 13643
E EN 1364
Ei
EW
Fire propagation Classes EN 1364
Watertightness Classes EN 12154
R4 (150 Pa)
R5 (300 Pa)
R6 (450 Pa)
R7 (600 Pa)
REXxxxx>600Pa)
Resistance to its own dead load Declared value EN 19911-1
kN/m’
Wind load resistance Declared value EN 12179
kN/m?
Resistance to snow load Declared value
kN/m?
Impactresistance/safe breakage Classes
EO (n.a.)
E1 (200 mm)
E2 (300 mm)
E3 (450 mm)
E4 (700 mm)
E5 (950 mm)
Resistance to live horizontal loads at s Declared value EN 19911-1
level kN/m?
Seismic resistance Declared value EN 19981
Thermal shockesistance Declared type of glass
Direct airborne sound insulation Declared value EN ISO 1014P
EN ISO 711
Flanking sound transmission Declared value EN ISO 10848
EN ISO 108438
Thermal transmittance Declared value EN ISO 12631
Air permeability Classes EN 12153
Al (150 Pa)
A2 (300 Pa)
A3 (450 Pa)
A4 (600 Pa)
AE £600Pa)
Water vapour permeability Declared type of vapour barrier
Radiation properties Declared value EN 410
Durability of watertightness Declared value EN 13830, pt 5.18.2
Durability of thermal transmittance Declared value EN 13830, 5.18.2
Durability of air permeability Declared value EN 13830, 5.18.2
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3.3.6 Cementbonded particle boards

The requirements of the standaf@N 6342:1997: Cemenbonded particle boardsSpecifia-
tion. Requirements for OPC bonded particleboards for use in dry, humid and exterior conditions
are given in Tabl&7. Example of product is shown on Figdi&

Figurel3 ¢ Examples of cemerionded particle boards

Tablel7 ¢ Requirements for cemertonded particle boards.

PARAMETER REQUIRED VALUE PROCEDURE
Density 1000 kg/ni EN 323
Bending strength 9 N/mn? EN 310

L .| Class 1 4500 N/mm
Modulus of elasticity in bending Class 2 4000 N/mfn EN 310
Internal bond 0,5 N/mnt EN 319
Swelling in thickness 24 h 15% EN 317
Internal bond after cyclic test 0.3 N/mn¥ EN 319, EN 321
tSev;/':almg in thichness after cyclic 15% EN 319, EN 321
Supplementary properties
Dimensional changes EN 318
Impact resistance EN 1128
Resistancéo withdrawal of EN 320
screws
Frost resistance EN 1328
Creep and duration of load ENV 1156
Structgral properties Strength EN 789, EN 1058
and stiffness)

3.3.7 Precast concrete products Wall elements

The requirements of the standaf@N 14992: 2007+A1:2012. Precast concrete products. Wall
elementsare given in Tabld8. The standard applies to prefabricated walls, made of normal
weight or lightweight concrete with dense structure. Also fibre reinforced concrete (steel,
polymer or otherfibres covered by EU standards) may be used. These wall may have external
wall functions or not, have facing function or not or have a combination of these functions.
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Tablel8 ¢ Requirements fotoadbearing andon-loadbearingwall elements with facade fictions (EN
14992) AVCP system: 2+ for loadbearing wall elements and 4 for non loadbearing wall elements.

PARAMETER REQUIRED VALUE PROCEDURE

Compressive strength (of concrete)

Ultimate tensile and tensile yield strength (of steel)

Mechanicaresistance

Resistance to fire (where relevant) RYE/I* EN 13369
Reaction to fire (where relevant) Euroclasses EN 13369
Acoustical simulation (where relevant) EN 13369
Thermal resistance (where relevant) EN 13369
Detailing

Durability EN 13369
Water vapour permeability (where relevant) EN ISO 12572
Water permeability (where relevant) EN 13369
Strength of fixtur&

& Applies only to loadbearing elements
b applies only to claddings
'R¢ load bearing capacity, Entegrity, F insulation

3.3.8 Seltsupporting composite lightweight panels

The requirements oETAG 016 Se#fupporting composite lightweight panels Part 3: Specific
aspect relating to selsupporting composite lightweight panels for use in external walls and
claddingare given in Tabl19.

This part only covers sedtupporting light weight composite panels, intended to be used as self
supporting exterior wall panels (Figurdd), or as selfupporting cladding panels (Figuréh);

panels fixed at the edges or by punctual fixing devicethe supporting wall (Figure4t) are

covered by this ETA Guideline; fully bonded (glued) uses are not covered by tiEiEEne
OCAIdzNE MORUVL®D® 2A0GK NBFSNBYyOS (G2 GKS 9¢! D a@S
this ETAGuideline is itended to be used to issue ETAs, where the product under assessment is

a composite panel alone.

]
Ei JD

Figurel4 ¢ Examples of cemedionded particle boards (from left to right: a, b, c, d)
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Tablel9 ¢ Requirements foGelfsupporting compositdightweight panels.

[PARAMETER | REQUIREDVALUE | PROCEDURE
Reaction to fire Classes EN 135011
Fire resistance Classes EN 135011
Water permeability EN 12865
Vapour permeability ETAG 016

Dimensional variation (related to water
penetration)

Declaredvalue

ETAG 016 (pt. 5.3.1)

Release of dangerous substances ETAG 016
Mechanical resistance Declared value ETAG 016
Impact resistance Declared value EOTA TRO1
Resistance to fixings Declared value ETAG 016
Direct airborne sound insulation Ry EN ISQ1654
Air permeability Declared value EN 12114

3.3.9 Fibreboards

The requirements of standargrEN 6222: FibreboardsSpecificationsPart 2: Requirements

for hardboardsare given in Table 20, where requirements for boards for use in exterion-cond
tions aregiven. The requirements are specified for some properties which are common to all
uncoated fibreboard types as defined in EN 316: Wood fibrebogBfinition, classification
and symbols. Example of wood fibreboard is shown on Fidaire 1

Figurel5 ¢ Exanples of wood fibreboards

Table20 ¢ Requirements for fibreboards General purpose boards.

Ranges of nominal thickness (mm
PARAMETER S351055 S55 PROCEDURE

Swelling in thickness 24 h 12 10 9 EN 317
(%)

Internal bond (N/mm) 0.70 0.60 0.50 EN 319
Bending strength (N/'mf) | 40 35 32 EN 310
Modulus of elasticity in

bending (N/mr) 3600 3100 2900 EN 310
Internal test after boil test EN 319,
(N/mn?) 0.50 0.42 0.35 EN 10871
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3.3.10Agglomerated stone

The requirements of the standaeN 15286:2013: Agglomerated stoistabs and tiles for wall
finishes (internal and externalare given in Tabl21.

The standard specifies requirements for cladding slabs and tiles of agglomerated stone of
length up to 3 500 mm which are made for use aenmal and external wall finishes and are

either fixed mechanically or glued by adhesive or mortar.

Table21 ¢ Requirements for agglomerated stone cladding slabs and tiles for internal or external wall

finishes AVCP system: 1, 3 or 4 dependent onititended use and classes

PARAMETER

Reaction to fire

REQUIRED VALUE
Internal wall finishes External wall finishes

Euroclasses Al to F

Euroclasses Al to F

PROCEDURE

For an agglome
ated stone co-
taining a percet
age of an organic
material, if any, in
its:

-binder>,1 %
YR | 33N
%, Class Al class
fication without
testing (CWT) or
-otherwise based
on test results EN
135011

Mechanical resistance as.
Flexural strength

Declared value (MPa)

EN 146172

Water permeabilityas:
water absorption

Declared value (%)

Declared value (%)

EN 146171

Thermal resistance as:
thermal conductivity

Declared value (W/mK)

Declared value (W/mK)

Tabulated acc. to
EN ISO 10456 or
tested acc. to EN
ISO 13787

Thermal shock rasistance

Declared value (%)

EN146176

Bond strength/adhesion
for:

- cementitious adhesives
- dispersion adhesives

Declared value (N/mf)

Declared value (N/mf)

Tested acc. to:
-EN 1348 and/or
-EN 1324 and/or
-EN 12003 and/or

thaw cycles

-reaction resin adhesives -EN 1015812
-mortar

Resistancéo fixings Declared value (N) Declared value (N) EN 146178
Durability of flexural

strength against freeze ang - Declared value (%) EN 14615

3.3.11Particleboards

The requirements of standaN 312: 2004: particleboardsSpecificationsare given in Table
22. Standard cover resinonded unfaced particleboard&xampleof particleboardis shown on
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Figurel16. Asdefinedin EN 305: 2005: Particleboardefinition and classification, partiel-
board refers to a panel material manufactureddan pressure and heat form particles of wood
(wood flakes, chips, shavings, sawdust and similar) and/or other lignocellulosic mat@aal in
ticle form (flax shives, hemp shivesagasse fragments, straw and similar), with the addition of
a polymeric adhese.

Figurel6 ¢ Examples of particleboards

Table22 ¢ Requirements for particleboardsseneral requirements.

PARAMETER REQUIREMENT PROCEDURE
Tolerances of nominal dinne

sions
-Thickness (sanded) within an| ° 0.3 mm
between boards EN 3241
-Thickness (unsanded) within | -0.3 mm + 1,7 mm
and between board

-Length and width °10 %

Edge straightness tolerance | 1.5 mm per m EN 3242
Squarnes tolerance 2 mm per m EN324-2
Moisture content 5% to 13 % EN 3232
Tgle_rance on the mean densit] , 10 % EN 323

within aboard

Formaldehyde release Depending on class EN120, ENV 71T

3.3.12Mortar for masonry

The requirements of standariN 9981 Specification for mortar for masonry. Rendering and
plastering mortarare given in Tablg3 and 24.
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Table23 ¢ Requirements for mortars for general purpose mortar (GP) and One coat mortar for external
use (OC)AVCRystem 4

PARAMETER GP REQUIRED VALY OP REQUIRED VALY PROCEDURE
Reaction to fire Euroclasses A1 to F Euroclasses A1 to F EN 135011
Wc 0to Wc 2 Wc 1toWc 2

Wc 0- not specified Wc 0- not specified

Wcil-/ X nZXnnWcl-/ X nZnn

Water absorption EN 101518

kg/(m2-min0,5) kg/(m2-min0,5)
20 H / X n3l20 wuw [ X n3
kg/(m2-min0,5) kg/(m2-min0,5)

Water permeability on
relevant substrates after | - X M Yefter 4BYi EN 101821
weathering cycles

Water vapour permeabilityl )X 5 S Of  NBR [X 5S0Of I NSR |EN10159
X 5SOf I NBR

Adhesion fracture pattern (FP) | EN 101812
Adhesion after weathering| X 5SOf Il NBR EN 10191
cycles fracture pattern (FP)

Thermal conductivity
(for mortars intended to be Tabulated mean value | Tabulated mean value | EN 1745:2012,
used in elements subject t¢ (P =50 %) (P =50 %) Table A.12

thermal requirements)

assessed by testingla

Durability of OC mortar hesion and water pe

(against freeze/thaw) ) meability after weathe-
ing cycles

Durability of all mortars assessed by testingla

except OC hesion and water la- -

(in external use) sorption

Table24 ¢ In Annex ZA compressive strength is not required but there are criteria for classifications

PARAMETER GP REQUIRED VALUEH OP REQUIRED VALUE| PROCEDURE

Range of compressive CS I to CS IV CS |to CS IV EN 101511
strength at 28 d

A CS:10.4 N/mnf to 2.5 N/mnf; CS 1.5 N/mnf to 5.0 N/mnf;CS 1t1I3.5 N/mnf to 7.5 N/mnf.CS IVx ¢
N/mm?

3.4 Gypsum plasterboard and fibreboarganels
3.4.1 Foreword

In the framework of the European Project InnoWEE, the exploitation of geopolymersdembe
ding Construction and Demolition Waste (CDW) to produce components for ETICS, radiant pa
els and ventilated fagades, involves also mixtures that include wood chips and sawdust. These
lightweight materials might be assimilated to gypsum plasterboard, gypsurabfiard and
cement bonded particleboard.

In order to define the main aspects of existing components, which represent a target,dhe pr
sent report collects pieces of information about gypsum board products.
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3.4.2 Product definition

Gypsum plasterboardFigure 17left) Y & LINR RdzOG O2YyL}2aSR 2F | LJX |
firmly bonded to strong durable paper liner to form a flat rectangular board. The paper surfaces

may vary according to the use of the particular type of board and the core may contain add

tives © impart additional properties. The longitudinal edges are pagmrered and profiled to

adzA 0 G KS | LILIX A Olidible 2tythe Xansvaizé edjekI&eo@e Difkererit §ped

are available, distinguished by the paper used and the additivaseirgypsum core. Thickness

can be 10, 12.5, 15, 18, 20 or 25 mm, with a standard width of 1250 mm (except 20 and 25 mm
boards that are 600 mm wide)

Gypsum fibreboardFigure 17right0 Y & 3@ LJadzy FAONB o02F NRa | NB O2
reinforced wih dispersed fibres, which may be inorganic and/or organic, to form flat reatang

lar boards. They may contain additives and/or fillers to impart additional properties. The su

faces may vary according to the use. The edges and the ends may be profiletthe sppl-
OFiA2yé¢d

Gypsum plasterboard can be easily trimmed by a cutter, compared to gypsum fibreboard that
requires a jigsaw. In addition, plasterboard thermal insulation properties are slightly better. On
the other hand, the greater density of fibreb@hresults in better strength and bearing capacity
(important in case of concentrated forces due to fastening of shelves, scaffolding, etc.), and
better acoustic insulation, thermal ineat and fire resistance as well

Figurel7 cExampIé of gypsumlasterboard (left) and of gypsum fibreboard (right)

3.4.3 Standards and requirements

List of main standards for gypsdoased panels:

A EN 520 (2004) + Al (2009): Gypsum plasterbogrBefinitions, requirements and test
methods;

A EN 14190 (2014): Gypsum board guots from reprocessing Definitions, requirements
and test methods;

A EN 15283l (2008) + Al (2009): Gypsum boards with fibrous reinforcemgedéfinitions,
requirements and test methodsPart 1. Gypsum boards with mat reinforcement;

A EN 15282 (2008) + A (2009): Gypsum boards with fibrous reinforcemeriDefinitions,
requirements and test methodsPart 2: Gypsum fibre boards.

From now on, the document will focus on BRD (plasterboard) and EN62832 (fibreboard).
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