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National foreword
This British Standard is the official English language version of EN 357:2004. 
It supersedes BS EN 357:2000 which is withdrawn.

The UK participation in its preparation was entrusted by Technical Committee 
B/520, Glass and glazing in building, to Subcommittee B/520/4, Glass and 
glazing in building — Properties and glazing methods, which has the 
responsibility to: 

A list of organizations represented on this subcommittee can be obtained on 
request to its secretary.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of 
British Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the 
interpretation, or proposals for change, and keep the UK interests 
informed;

— monitor related international and European developments and 
promulgate them in the UK.
Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 12, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the 
document was last issued.
Amendments issued since publication
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Foreword 

This document (EN 357:2004) has been prepared by Technical Committee CEN /TC 129, "Glass in building", the 
secretariat of which is held by IBN. 

This European Standard shall be given the status of a national standard, either by publication of an identical text or 
by endorsement, at the latest by May 2005, and conflicting national standards shall be withdrawn at the latest by 
May 2005. 

This document supersedes EN 357:2000. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard : Austria, Belgium, Cyprus, Czech Republic, Denmark, 
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom. 
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1 Scope 

This document specifies a classification of transparent or translucent glass products for use in appropriate glazed 
elements intended specially to provide fire resistance. These glass products are described in European Standards 
on basic and processed glass products. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated references, 
only the edition cited applies. For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

EN 572-2, Glass in building — Basic soda lime silicate glass products — Part 2: Float glass. 

EN 572-3, Glass in building — Basic soda lime silicate glass products — Part 3: Polished wired glass. 

EN 572-4, Glass in building — Basic soda lime silicate glass products — Part 4: Drawn sheet glass. 

EN 572-5, Glass in building — Basic soda lime silicate glass products — Part 5: Patterned glass. 

EN 572-6, Glass in building — Basic soda lime silicate glass products — Part 6: Wired patterned glass. 

EN 572-7, Glass in building — Basic soda lime silicate glass products — Part 7: Wired or unwired channel shaped 
glass. 

EN 1051-1, Glass in building — Glass blocks and glass pavers — Part 1: Definitions and description. 

EN 1096-1, Glass in building — Coated glass — Part 1: Definitions and classification. 

EN 1096-2, Glass in building — Coated glass — Part 2: Requirements and test methods for class A, B and S 
coatings. 

EN 1096-3, Glass in building — Coated glass — Part 3: Requirements and test methods for class C and D 
coatings. 

EN 1279-1, Glass in building — Insulating glass units — Part 1: Generalities, dimensional tolerances and rules for 
the system description. 

EN 1279-2, Glass in building — Insulating glass units — Part 2: Long term test method and requirements for 
moisture penetration. 

EN 1279-3, Glass in building — Insulating glass units — Part 3: Long term test method and requirements for gas 
leakage rate and for gas concentration tolerances. 

EN 1279-4, Glass in building — Insulating glass units — Part 4: Methods of test for the physical attributes of edge 
seals. 

EN 1363-1, Fire resistance tests — Part 1: General requirements. 

EN 1363-2, Fire resistance tests — Part 2: Alternative and additional procedures. 

EN 1364-1, Fire resistance tests for non-loadbearing elements — Part 1: Walls. 

EN 1364-2, Fire resistance tests for non-loadbearing elements — Part 2: Ceilings. 

prEN 1364-3, Fire resistance tests for non-loadbearing elements — Part 3: Curtain walling. 

EN 1365-1, Fire resistance tests for loadbearing elements — Part 1: Walls. 
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EN 1365-2, Fire resistance tests for loadbearing elements — Part 2: Floors and roofs. 

EN 1634-1, Fire resistance tests for door and shutter assemblies — Part 1: Fire doors and shutters. 

EN 1634-3, Fire resistance tests for door and shutter assemblies — Part 3: Smoke control doors and shutters. 

EN 1748-1-1, Glass in building — Special basic products — Borosilicate glasses — Part 1-1: Definition and general 
physical and mechanical properties. 

EN 1748-2-1, Glass in building - Special basic products - Glass ceramics - Part 2-1 Definitions and general physical 
and mechanical properties. 

EN 1863-1, Glass in building — Heat strengthened soda lime silicate glass – Part 1: Definition and description. 

EN 12150-1, Glass in building — Thermally toughened soda lime silicate safety glass Part 1: Definition and 
description. 

EN 12337-1, Glass in building — Chemically strengthened soda lime silicate glass — Part 1: Definition and 
description. 

EN 13024-1, Glass in building — Thermally toughened borosilicate safety glass — Part 1: Part 1: Definition and 
description. 

EN 13501-2, Fire classification of construction products and building elements - Part 2: Classification using data 
from fire resistance tests, excluding ventilation services. 

EN 14178-1, Glass in building - Basic alkaline earth silicate glass  - Part 1: Float glass. 

prEN 14179-1, Glass in building - Heat soaked thermally toughened soda  lime silicate safety glass - Part 1: 
Definition and description. 

prEN 14321-1, Glass in building - Thermally toughened alkaline earth silicate  safety glass - Part 1: Definition and 
description. 

EN ISO 12543-1, Glass in building — Laminated glass and laminated safety glass — Part 1: Definitions and 
description of component parts (ISO 12543-1:1998). 

EN ISO 12543-2, Glass in building — Laminated glass and laminated safety glass — Part 2: Laminated safety 
glass. 

EN ISO 12543-3, Glass in building — Laminated glass and laminated safety glass — Part 3: Laminated glass 
(ISO 12543-3:1998). 

EN ISO 12543-4, Glass in building — Laminated glass and laminated safety glass — Part 4: Test methods for 
durability (ISO 12543-4:1998). 

EN ISO 12543-5, Glass in building — Laminated glass and laminated safety glass — Part 5: Dimensions and edge 
finishing (ISO 12543-5:1998). 

EN ISO 12543-6, Glass in building — Laminated glass and laminated safety glass — Part 6: Appearance 
(ISO 12543-6:1998). 

ISO 834, Fire resistance tests — Elements of building construction. 
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3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
fire resistant glazed element1) 
element of construction containing one or more transparent or translucent glass products with mounting supports, 
sealing and fixing material including all particular constructional components proven and classified by testing2)  

3.2 
fire resistance  
property defined in the following terms: 

3.2.1  
loadbearing capacity, R 
ability of the element of construction to withstand fire exposure, on one or more faces, for a period of time without 
any loss of structural stability 

3.2.2 
integrity, E 
ability of the element of construction with a separating function to withstand fire exposure on one side only, without 
the transmission of fire to the non-fire side as a result of the passage of significant quantities of flames or hot gases 
from the fire to the non-fire side, thereby causing ignition of the non-fire exposed surface or any materials adjacent 
to that surface 

3.2.3 
reduction of radiation, W 
ability of the element of construction with a separating function to withstand fire exposure from one side only for a 
period of time, while the measured radiated heat in front of the glazing is below a specified level 

3.2.4  
insulation, I 
ability of the element of construction to withstand fire exposure on one side only, without the transmission of fire as 
a result of significant conduction of heat from the fire side to the non-fire side, thereby causing ignition of the non-
fire exposed surface or any material in contact with that surface and the ability to provide a barrier to heat sufficient 
to protect people near the element of construction for the relevant classification period 

3.2.5  
smoke control, S 
ability of the element of construction to reduce the passage of hot or cold gases or smoke from one side to the 
other 

3.2.6  
self closing, C 
ability of the fire door or shutter to close an opening by means of a closing mechanism each time the door or 
shutter is opened or in the event of smoke 

4 Glass products 

Products according to this document include the following (they are specified in the documents referred to) 

 float glass (see EN 572-2) 

 polished wired glass (see EN 572-3) 

                                                      

1) E.g. partitions, doors, framed glazing. 

2) In accordance with the relevant clauses of the appropriate fire resistance test standards. 
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 drawn sheet glass (see EN 572-4) 

 patterned glass (see EN 572-5) 

 wired patterned glass (see EN 572-6) 

 wired or unwired channel shaped glass (see EN 572-7) 

 glass blocks and glass pavers (see EN 1051-1) 

 glass block walls (see prEN 12725) 

 borosilicate glasses (see EN 1748-1-1) 

 glass ceramics (see EN 1748-2-1) 

 heat strengthened soda lime silicate glass (see EN 1863-1) 

 laminated glass and laminated safety glass (see EN ISO 12543-1, EN ISO 12543-2, EN ISO 12543-3, EN ISO 
12543-4, EN ISO 12543-5 and EN ISO 12543-6) 

 thermally toughened soda lime silicate safety glass (see EN 12150-1) 

 chemically strengthened soda lime silicate glass (see EN 12337-1) 

 heat soaked thermally toughened safety glass (see prEN 14179-1) 

 thermally toughened borosilicate safety glass (see EN 13024-1) 

 alkaline earth silicate glass (see EN 14178-1) 

 thermally toughened alkaline earth silicate safety glass (see prEN 14321-1) 

in single or multiple glazing (see EN 1279-1, EN 1279-2, EN 1279-3 and EN 1279-4), as coated (see EN 1096-1, 
EN 1096-2 and EN 1096-3) or uncoated glass. 

NOTE 1 These products can only be classified as being appropriate for use in fire resistant glazed elements if they have 
been successfully tested in accordance with the test procedures referred to in 6.2.2. 

NOTE 2 Annex A gives some variations of these products. 

5 Classification 

5.1 General 

The fire resistance classification shall be related to the complete glazed element which incorporates the glass 
products and all given dimensions and tolerances. The classification values are those obtained by the tested fire 
resistant glazed elements containing the glass product in accordance with EN 13501-2. To achieve classification, 
an appropriate frame containing the glass product and designed by the sponsor, can be used for the fire test. 

NOTE The classification obtained with this standard structure does not mean that the glass product, used in a different 
frame, offers the same fire resistance as it does in the tested frame. 

On the basis of the performance obtained in the standard tests undertaken on samples of glazed elements, 
according to the fire resistance test standards, one or more of the classes in 5.2 and 5.3 shall be defined. 

The classes are expressed by the letter(s) representing the considered functional requirement(s), followed by the 
performance time expressed in minutes: 

R (minutes)/E (minutes)/EW (minutes)/EI (minutes)/S (minutes)/C 
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Only the combinations of letters and performance times defined in 5.2 and 5.3 can be used for the relevant fire 
resistant glazed elements. 

5.2 Loadbearing separating fire resistant glazed elements 

5.2.1 Walls (see EN 1365-1) 

Classification: RE  20 30  60 90 120 180 240 

 REI 15 20 30 45 60 90 120 180 240 

 REW  20 30  60 90 120 180 240 

 

5.2.2 Floors and roofs (see EN 1365-2) 

Floors and roofs are classified for the fire coming from the underside only. 

Classification: RE  20 30  60 90 120 180 240 

 REI 15 20 30 45 60 90 120 180 240 

 

5.3 Non-loadbearing separating fire resistant glazed elements 

5.3.1 Non-loadbearing walls (see EN 1364-1) 

Classification: E  20 30  60 90 120   

 EW  20 30  60 90 120   

 EI 15 20 30 45 60 90 120 180 240 

 

5.3.2 Fire doors and shutters (see EN 1634-1) 

Classification: E 15  30 45 60 90 120 180 240 

 EW  20 30  60     

 EI1 15 20 30 45 60 90 120 180 240 

 EI2 15 20 30 45 60 90 120 180 240 

For certain types of fire doors and shutters, the supplementary classifications C and S can be required. 

5.3.3 Curtain walls and non-loadbearing external walls (see prEN 1364-3) 

Curtain walls and external walls can be tested in a different way from each side: 

 fire from the inside: the standard temperature/time curve; 

 fire from the outside: a temperature/time curve which follows the standard temperature/time curve up to 
600 °C, staying at this level for the remainder of the test time. 
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Classification of curtain walls and external walls is normally based on both exposures. If an element is tested from 
one side only the classification designation will be followed by 

"in → out" or "out → in". 

Classification: E 15  30  60  90   

 EI 15  30  60  90   

 

5.3.4 Lift landing doors (see EN 1634-1) 

Fire doors tested using the procedures specified in EN 1634-1 and classified as such are allowed to maintain their 
class when used as a lift landing door, without testing according to the lift door test standard. The opposite is not 
valid. 

Classification: E 15  30 45 60 90 

 EW  20 30  60  

 EI 15 20 30 45 60 90 

 

5.3.5 Ceilings (see EN 1364-2) 

Classification: EI 15  30 45 60 90 120 180 240 

 

5.3.6 Sloped and horizontal fire resistant glazed elements (in accordance with ISO 834) 

Sloped and horizontal fire resistant glazed elements are classified for the fire coming from the underside only. 

Classification: E  20 30  60 90 120   

 EW  20 30  60     

 EI 15 20 30 45 60 90 120 180 240 

 

6 Requirements and test methods 

6.1 General requirements and test methods 

The glass products shall conform to the relevant European Standard for basic or processed glass products (see 4). 
The evaluation of conformity, including possible independent body involvement, shall be in accordance with the 
relevant product standard. 

6.2 Fire resistance requirements and tests 

6.2.1 General 

The test specimen and the number of successful tests shall be as described in the appropriate fire resistance test 
standard (see 6.2.2). 
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6.2.2 Procedures 

The tests to determine the fire resistance are specified in the following test standards:  

General: EN 1363-1 
EN 1363-2 

Loadbearing and separating glazed elements: 

 Loadbearing walls: 
 Floors and roofs: 

 

EN 1365-1 
EN 1365-2 

Non-loadbearing and separating glazed elements: 

 Non-loadbearing walls:  
 Ceilings: 
 Curtain walls and external walls: 
 Doors and shutters: 
 Smoke control doors: 
 Sloped elements: 

 

EN 1364-1 
EN 1364-2 
prEN 1364-3 
EN 1634-1 
EN 1634-3 
in accordance with ISO 834 

The transfer of test results is only possible in accordance with the direct field of application. 
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Annex A 
(informative) 

 
Typical structures commonly available in the relevant fire resistant glazed 

elements 

Table A.1 

 Glass producta monolithic laminated insulating 
glass units 

 1 2 3 4 

1 polished wired glass x x x 

2 wired patterned glass x x x 

3 wired or unwired channel shaped glass b c x   

4 glass blocks and paver units and glass block walls x   

5 borosilicate glasses x x x 

6 glass ceramics x x x 

7 heat strengthened glass  x x 

8 laminated glass and laminated safety glass  x x 

9 thermally toughened safety glass x x x 

10 chemically toughened glass  x  

11 heat soaked thermally toughened safety glass x x x 

12 thermally toughened borosilicate safety glass x x x 

13 alkaline earth silicate glass x x x 

14 thermally toughened alkaline earth silicate safety glass x x x 

x:   typical structure 
a  coated or uncoated 

b Definition of EN 572-7: 3.2 wired channel shaped glass: This is a channel shaped glass which has a wire inlay in the web, i. e. across 
the width, B, which runs in the direction of the length, H. Additional wires may also be in the flanges. 

c  in a special double layer assembly 
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editions.

It is the constant aim of BSI to improve the quality of our products and services. 
We would be grateful if anyone finding an inaccuracy or ambiguity while using 
this British Standard would inform the Secretary of the technical committee 
responsible, the identity of which can be found on the inside front cover. 
Tel: +44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.

BSI offers members an individual updating service called PLUS which ensures 
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be 
addressed to Customer Services. Tel: +44 (0)20 8996 9001. 
Fax: +44 (0)20 8996 7001. Email: orders@bsi-global.com. Standards are also 
available from the BSI website at http://www.bsi-global.com.

In response to orders for international standards, it is BSI policy to supply the 
BSI implementation of those that have been published as British Standards, 
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and 
international standards through its Library and its Technical Help to Exporters 
Service. Various BSI electronic information services are also available which give 
details on all its products and services. Contact the Information Centre. 
Tel: +44 (0)20 8996 7111. Fax: +44 (0)20 8996 7048. Email: info@bsi-global.com.

Subscribing members of BSI are kept up to date with standards developments 
and receive substantial discounts on the purchase price of standards. For details 
of these and other benefits contact Membership Administration. 
Tel: +44 (0)20 8996 7002. Fax: +44 (0)20 8996 7001. 
Email: membership@bsi-global.com.

Information regarding online access to British Standards via British Standards 
Online can be found at http://www.bsi-global.com/bsonline.

Further information about BSI is available on the BSI website at 
http://www.bsi-global.com.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the 
UK, of the publications of the international  standardization bodies. Except as 
permitted under the Copyright, Designs and Patents Act 1988 no extract may be 
reproduced, stored in a retrieval system or transmitted in any form or by any 
means –  electronic, photocopying, recording or otherwise – without prior written 
permission from BSI.

This does not preclude the free use, in the course of implementing the standard, 
of necessary details such as symbols, and size, type or grade designations. If these 
details are to be used for any other purpose than implementation then the prior 
written permission of BSI must be obtained.

Details and advice can be obtained from the Copyright & Licensing Manager. 
Tel: +44 (0)20 8996 7070. Fax: +44 (0)20 8996 7553. 
Email: copyright@bsi-global.com.
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