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INTRODUCTION

The scope of this paper is to meet the demands of the small and medium firms in India, by informing them about the European Directive on the CE marking for construction products. 

This document represents a summary of a more detailed Guide that will be published by Internazionale Marmi Macchine, within the end of the 2005, together with the entire Standards’ kit on the natural stones at a subsidized price.  

In particular IMM, which for over 10 years has followed the works of Standards in European offices of CEN/TC 246 (Natural Stones) acting as National Delegate, intends to offer to the business world a gauged instrument on the requirements of all realities in order to satisfy what is required by the new European Standards.

The Italian National Authority of Standards UNI has effectively contributed to this work and Turin Polytechnic, represented by Professor Angelica Frisa Morandini, Chairwoman of CEN/TC 246.

1. Directive 89/106 CONSTRUCTION PRODUCTS (CPD)

In Europe up to 2001, the main standards concerning natural stone were German (DIN), British (BSI) and French (AFNOR). 

Today, the scenario is completely different, since new European standards (EN) are already available on the market.  

For the elimination of the technical barriers, the European Community took various initiatives, amongst them the maximum development of the CEN (European Standardization Committee) activity for the issuing of European Standards, to be obligatory accepted by all the European Member States.  

The Directive 89/106/CEE on the construction products (CPD) is one of the first document prepared for this scope. The main aim of the CPD is to remove the barriers of a technical nature which impede the free circulation of construction products on the community market.

According to the CPD the construction products can be placed on the market only if they are suitable for the intended use. That is to say, if they have such characteristics that the works in which they are to be incorporated, assembled, applied, can, if properly designed and built, satisfy the following six essential requirements: 

1. Mechanical resistance and stability

2. Safety in case of fire

3. Hygiene, health and the environment

4. Safety in use

5. Protection against noise

6.
Energy economy and heat retention
As the essential requirements refer to works and not to products, the CPD requested a series of explanatory documents (one for each essential requirement).  These have the aim of establishing the link between the essential requirements of the works and the performance characteristics of the products belonging to them and constitute the basis of the mandates which the European Commission confers upon the European Standard Bodies for the drawing up of technical harmonised specifications. 

In the case of stone material, the 4 mandates which interest it directly have all been assigned to CEN (European Committee of Standardization) and they ask that the European Harmonised Standards be prepared.  

Each of them regards a particular use of the products:

· Mandate M/116 – “Products for masonry”;

· Mandate M/119 – “Flooring”;

· Mandate M/121 – “Interior and exterior wall cladding and finishing of ceilings”;

· Mandate M/122 – “Roofing, skylights, dormer windows and accessories.”

2. STANDARDS OF REFERENCE

In the range of the Construction Products Directive the Technical Committees of CEN (European Committee of Standardization) that are elaborating the Standards relative to stone material are:

· The  CEN/TC 246 "Natural Stones", which deals with construction products of stone for internal and external cladding, internal flooring and stairs, modular tiles and dimensional stone work;

· The CEN/TC 178 "Units for external paving and kerbs", which Work Group 2 deals in products in natural stone for external paving

· The CEN/TC 128 "Products for discontinuous roofing" which under Commission 8 treats slates and other stone materials for roofing;

· The CEN/TC 125 "Masonry" which Work Group 1 has a Task Group (TG 7) which deals with natural stone products used in masonry.

Table 1 –Classification of the Standards regarding natural stone products

	1
Product Standards

	1.1
Semi-finished products

	1.1.1
Rough blocks (EN 1467)

	1.1.2
Rough slabs (EN 1468)

	1.2
Finished products

	1.2.1
Slabs for cladding (EN 1469)

	1.2.2
Slabs for flooring and stairs (EN 12058)

	1.2.3
Modular tiles (EN 12057)

	1.2.4
Slabs for external paving (EN 1341)

	1.2.5
Setts for external paving (EN 1342)

	1.2.6
Kerbs for external paving (EN 1343)

	1.2.7
Products for discontinuous roofing (EN 12326-1)

1.2.8
Masonry units (prEN 771-6 rev*)

	1.2.9
Dimensional stone work (standard project in elaboration phase)

	2
Terminological Standards 
EN 12440 Denomination

EN 12670 Terminology

	3
Test methods**

	3.1
Geometrical 

	EN 772-16 
Determination of dimensions of masonry units

	EN 772-20 
Determination of flatness of faces of masonry units

	EN 13373 
Determination of geometric characteristics on units

	3.2
Petrographic 

	EN 12407 
Petrographic examination

	3.3
Physical-mechanical

	EN 772-1
Determination of compressive strength of masonry units

	EN 772-11:2000/A1 Determination of water absorption of masonry units due to capillary

	EN 1925 
Determination of water absorption coefficient by capillarity

	EN 1926 
Determination of compressive strength

	EN 1936 
Determination of real density and apparent density and of total and open porosity

	EN 12372 
Determination of flexural strength under concentrated load

	EN 13161 
Determination of flexural strength under constant movement

	EN 13364 
Determination of the breaking load at dowel hole

	EN 13755 
Determination of water absorption at atmospheric pressure

	EN 14146 
Determination of the dynamic modulus of elasticity (by measuring the fundamental resonance frequency)

	EN 14158
Determination of rupture energy

	EN 14205
Determination of Knoop hardness

	EN 14579
Determination of sound speed propagation

	EN 14580
Determination of static elastic modulus

	EN 14581
Determination of thermal expansion coefficient

	3.4
Durability 

	EN 12370
Determination of resistance to salt crystallisation

	EN 12371
Determination of frost resistance

	EN 13919
Determination of resistance to ageing by SO2 action in the presence of humidity

	EN 14066
Determination of resistance to ageing by thermal shock

	EN 14147
Determination of resistance to ageing by salt mist

	3.5
Technological Testings

	EN 14157
Determination of the abrasion resistance

	EN 14231

Determination of the slip resistance by means of the pendulum test

	* Appendix ZA was included to transform it into a Harmonised Standard.

** For Slate for discontinuous roofing only a single Standard exists with all the testing methods of EN 12326-2


Table 2 – Summary of the characteristics to determine for each TYPE OF PRODUCT

	CHARACTERISTICS
	Rough blocks
	Rough slabs
	Slabs for cladding
	Slabs for flooring and stairs
	Modular tiles 
	Slabs for external paving 
	Setts for external paving


	Kerbs
	Masonry units

	Geometric characteristics
	
	
	
	
	
	
	
	
	

	Determination of the geometric characteristics of the units EN 13373
	X
	X
	X
	X
	X
	EN 1341

APP. A.
	EN 1342

APP. A
	EN 1343

APP. A
	EN 772-16

EN 772-20

	Petrographic characteristics
	

	Petrographic examination 

EN 12407
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Physical-mechanical characteristics
	Rough blocks


	Rough slabs


	Slabs for cladding


	Slabs for flooring and stairs


	Modular tiles


	Slabs for external paving


	Setts for external paving


	Kerbs


	Masonry units



	Water absorption coefficient by capillarity EN 1925
	
	
	X(2)
	X(2)
	X(2)
	
	
	
	EN 772 -11

	Compressive strength EN 1926
	
	
	
	
	
	
	X
	
	EN 772 – 1

	Real and and apparent bulk density and total open porosity EN 1936
	X
	X
	X
	X
	X
	
	
	
	X

	Flexural strength under concentrated load 

EN 12372(1)
	X
	X
	X
	X
	X
	X
	
	X
	

	Flexural strength under constant movement

EN 13161(1)
	X
	X
	X
	X
	X
	
	
	
	

	Breaking load at dowel hole 

EN 13364
	
	
	X
	
	
	
	
	
	

	Water absorption at atmospheric pressure  

EN 13755
	
	
	X(2)
	X
	X
	X(2)
	X(2)
	X(2)
	

	Dynamic modules of elasticity (by measuring the fundamental resonance frequency)

 EN 14146
	
	
	
	
	
	
	
	
	

	Physical-mechanical characteristics
	Rough blocks


	Rough slabs 
	Slabs for cladding 
	Slabs for interior flooring and stairs 
	Modular tiles 
	Slabs for external paving


	Setts for external paving


	Kerbs


	Masonry units



	Rupture energy EN 14158
	
	
	
	
	
	
	
	
	

	Knoop hardness EN 14205
	
	
	
	
	
	
	
	
	

	Sound speed propogation 

EN 14579
	
	
	
	
	
	
	
	
	

	Static elastic modulus 

EN 14580
	
	
	
	
	
	
	
	
	

	Thermal expansion coefficient  EN 14581
	
	
	
	
	
	
	
	
	

	Durability
	Rough blocks


	Rough slabs
	Slabs for cladding 
	Slabs for flooring and stairs
	Modular tiles
	Slabs for external paving
	Setts for external paving 
	Kerbs
	Masonry units

	Resistance to salt crystallisation EN 12370
	
	
	
	
	
	
	
	
	

	Frost resistance EN 12371
	
	
	X(2)
	X(2)
	X(2)
	X
	X
	X
	X

	Resistance to ageing by S02 action in the presence of humidity EN 13919
	
	
	X(2)
	X(2)
	X(2)
	
	
	
	

	Resistance to ageing by thermal shock EN 14066
	
	
	X(2)
	X(2)
	X(2)
	
	
	
	

	Resistance to ageing by salt mist EN 14147
	
	
	
	
	
	
	
	
	

	Abrasion resistance 

EN 14157
	
	
	
	X
	X(3)
	EN 1341 APP C
	EN 1342 APP B
	
	

	Slip resistance by means of the pendulum tester EN 14231
	
	
	
	X
	X(3)
	EN 1341 APP D
	EN 1342 APP C
	
	


(1) The two methods are in alternative

(2) Only on request

(3) Only for use in flooring and stairs

General Note

1) For different products the testing method in the first column applies, unless specified otherwise.

2) For testing methods for the discontinuous roofing reference is made to EN 12326 - 2

All the product Standards have the same structure, in that three parts can be distinguished:  introduction, specification of requirements, and evaluation of conformity.

The product Standard can be completed by one or more appendixes (Standard or informative).

Examples of Standard Appendixes are:

· the description of the methods of sampling;

· the description of testing methods to use in determining requirements requested by the Standard.

A very important informative appendix, that is present in all the Harmonised Standards but not in those voluntary, is Appendix ZA in which you specify which paragraphs of the Standards regard the dispositions of the Directive “Construction Products”, such as the determination of the essential characteristics.  

In conclusion, the product Standards can be Harmonised or voluntary.  The distinction between these two categories of Standards is simple:  in the Harmonised Standards Appendix ZA is always present, which instead never figures in the voluntary product Standards. 

The attestation of conformity can be issued by a recognised Certification Body or by the manufacturer and it is based on the results of the initial type testing of the product and on the Factory Production Control.  Since for natural stones the intervention of a recognised Certification Body is not envisaged, nor the initial type testing on product which the Factory Product Control are effected by the manufacture under his responsibility (System 4 of attestation of conformity).  Only in the case in which resins are added to the products or in the case in which the use envisaged is the ceiling cladding, is it necessary to carry out the initial type testing of reaction to fire or of flexural strength respectively by a notified laboratory (System 3 of attestation of conformity).

2.1. Harmonised Product Standards

2.1.1. Standards on external paving (CEN/TC 178 Units for paving and kerbs)

The Standards on external paving listed in Table 1 are the first Harmonised Standards regarding stone construction products:  these were published in December 2001 and therefore the CE marking is already obligatory.  

The characteristics which must be determined in the initial testings of the CE marking are the essential characteristics reported in Table 2.  Their values must be stated on the labels and in the information which accompanies the CE marking.

Declaring the values of all the essential characteristics the producer is certain that his product can be used in all the Member States of the European Economic Area.

An example of Declaration of Conformity is stated in Figure 1.

Figure 1 – Example of CE Declaration of Conformity

[image: image2.png]



The CE marking must appear in one of the following positions:

· On a label attached to product;

· On each packaging;

· On the accompanying commercial documents.

An examples of CE marking for slabs is quoted in Figure 2.

Figure 2- Example of CE marking of stone slabs for external paving

	


	Name and address of producer
Year:03

	Standard of reference : EN 1341 

Product: Natural stone slabs for external paving (pedestrian and vehicular use)



	Characteristics:
	Declared values

	Flexural strength                               
	      3,6  MPa

	Flexural strength (after freezing testing)
	      3,2  MPa

	Slip resistance
	45

	Abrasion resistance
	    22 mm


2.1.2. Standards on slabs and modular tiles for cladding and interior flooring and stairs (CEN/TC 246 Natural stones)

The Standards on slabs and modular tiles for cladding and for interior flooring and stairs listed in Table 1 were published between the end of October and the beginning of November 2004.  Therefore for the CE marking of the relative products the deadlines are August and September 2006.

The characteristics which must be determined in the initial testing and declared in the information which accompanies the CE marking are the essential characteristics respectively stated in Table 2.  Their values must be stated on the labels and in the information which accompanies the CE marking.

The system of attestation of conformity is usually System 4 (initial product testing and Factory Production Control, both effected by the manufacturer under his responsibility), with a few exceptions.
The CE marking must appear on the packing and/or on the commercial accompanying documents.

An example of Ce marking is quoted in Fig. 3

Figure 3  - Example of CE marking of slabs for internal cladding
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Year: 06
	Reference Standard: EN 1469

Product: Natural stone slabs for cladding

Denomination of the stone according to EN 12440:

Traditional name: Pietra di Luserna

Petrographic name: ortogneiss

Origin: Bagnolo Piemonte (Cuneo, Italia)

Use: Internal wall cladding

	Name and address of producer: yyyy

	Characteristics
	Declared values
	Testing method

	Reaction to fire
	Class A1
	Without testings (see Decision 96/603 CE)

	Flexural resistance
	Expected Minimum value 16,2 MPa

Average value 18,5 MPa

Reject type 1,1MPa
	EN 12372

	Breaking load at fixing points
	NPD
	EN 13364

	Permeability of water vapour
	NPD
	EN ISO 12573 or EN 12524

	Apparent bulk density
	from 2650 to 2680 kg/m3
	EN 1936


2.2. Factory Production Control

All the systems of Attestation of Conformity envisaged by CPD, ask the producer to establish and document a Factory Production Control (FPC), aimed at guaranteeing that the products put on the market conform to the corresponding product Standard and to the values (or classes) declared by the manufacturer of on the basis of the results of the initial type testing.

Every product Standard establishes which are the characteristics to control during the Factory Production Control and the frequency of these controls, but supplies only generic instructions on the practical realisation of this system.

It is in fact indicated that these must consist in procedures, regular inspections, testing in the use of results for controlling the characteristics of the rock, the equipment, the production process and the finished products.

The EN 12326-1 Standard specifies, furthermore, that a system of Factory Production Control, conform to the requirements of the pertinent parts of EN ISO 9001 must be considered suitable.  This conclusion regards not only slates, but can also be applied to all the other stone products.  

For all stone construction products the Factory Production Control requirements require the control of aspect characteristics through visual examination (comparison of a reference sample) which must be carried out on every production lot.

Any indicated deviation by these inspections could indicate, apart from a variation of the aesthetic characteristics, also a variation of the other characteristics.  Therefore in these cases it is recommended to increase the test frequency.

Analogically, when the value measured for a certain characteristic varies considerably in a negative sense from the previously measured values or it becomes closer to the necessary specified limit (for example in the case of slip resistance), it is necessary to increase the test frequency.  

The producer must prepare a prospect of all testing frequencies, taking account of all the minimum requirements indicated in the Product Standards’ tables.

2.3. Voluntary Standards

In the field of stone products, at present, the voluntary standard regard only semi-finished products (rough blocks and rough slabs).  Being voluntary standards, these are applied only if they are explicitly recalled in a contract by the parties.

The Table 2 shows the requirements of the characteristics of the stone which must be determined and declared for rough blocks and slabs.  It is highlighted that the aspect characteristics must be declared only on explicit request of the purchaser, by delivery by the supplier of a reference sample in polished finish.  All the other characteristics in Table 2 must always be determined.

Every supply of rough blocks must at least be accompanied by the following indications:

· the denomination of the stone according to EN 12440 (such as traditional name, petrographic name, typical colours and place of origin);

· the bulk and volume of each block;

· the gross and commercial dimensions (for square blocks).

· On each block the direction of the bedding plane and an identification code, according to a recorded system of identification.

Every supply of rough slabs must be accompanied by at least the following indications:

· the denomination of the stone according to EN 12440 ( such as traditional name, petrographic name, typical colours and place of origin);

· the bulk and the quantity of the rough slabs;

· the gross and commercial dimensions of each slab.

The slabs must be cleaned prior to packing.  One must avoid the use of packing and bands which could cause marks.  The polished surface of the slabs must be protected with suitable means (e.g. plastic sheets).

It is specified that the initial product testings must be carried out:

· -at the first application of the Standard or at the beginning of the production of a new type of stone;

· when significant variations are verified in the material, signalled by significant variations  of aspect characteristics or of the results of Factory Production Control.

With regard to Factory Production Control, the following minimum frequencies of control are prescribed:

· each production lot, for the geometric characteristics and for the aspect characteristics (if requested); 

· every two years, for flexural strength, apparent bulk density and porosity.

The entity of a production lot must be established by the manufacturer, having as reference the daily production and the number of deliveries.

























CE Declaration of Conformity 


Slabs of Pietra di Luserna for external paving





The undersigned                          legal representative of the firm 


with office in                              Street                                        


tel.               fax               


e-mail                                        web site www





Declare





That his products : slabs of Pietra di Luserna for external paving, produced in his factory, in …………………………… conform to Appendix ZA of the Standard UNI EN 1341 Slabs of natural stone for external paving.





Bagnolo Piemonte  


Annexed :








Copy of the certificate with the results of the initial testings carried out in the laboratory ……………… dated ………………………


Copy of the information which accompanies the CE marking
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