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National foreword

This British Standard is the UK implementation of EN 1992-1-2:2023. It
supersedes BS EN 1992-1-2:2004+A1:2019, which will be withdrawn on
30 March 2028.

The UK participation in its preparation was entrusted to Technical
Committee B/525/2, Structural use of concrete.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

National choice is allowed in this standard where explicitly stated
within notes. The National Annex to this standard contains the
national choices to be used for buildings and civil engineering works
constructed in the UK.

The first generation of EN Eurocodes was published between 2002
and 2007, with conflicting British Standards withdrawn in 2010. This
document forms part of the second generation of EN Eurocodes.

The second generation of EN Eurocodes is expected to be published
between 2023 and 2026. These documents are being published as soon
as they are available. This is being done to enable users to prepare

for the transition from the first generation to second generation of

EN Eurocodes.

UK adoptions of the first generation of EN Eurocodes will be withdrawn
by BSI on 30 March 2028. Until that date, the first generation documents
should be considered as the applicable standards for buildings and civil

engineering works constructed in the UK unless otherwise specified by

the relevant authority or in the specification for a particular project.

This standard is intended to be used with its National Annex and other
referenced documents, including other second generation Eurocodes, as
an interdependent suite of documents.

While the use of provisions in this standard in conjunction with first
generation Eurocodes is not precluded, it should be undertaken with
care and should only be done when users are satisfied that it will not
result in a lower level of reliability than the minimum level set in the first
generation Eurocodes and associated UK National Annexes.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.


https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860
https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860?source=preview

BRITISH STANDARD BS EN 1992-1-2:2023

This is a preview of BS EN 1992-1-2:2023. Click here to purchase the full version from the ANSI store.

© The British Standards Institution 2023
Published by BSI Standards Limited 2023

ISBN 978 0 539 16232 5
ICS 13.220.50; 91.010.30; 91.080.40

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 November 2023.

Amendments/corrigenda issued since publication

Date Text affected



https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860
https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860?source=preview

This is a preview of BS EN 1992-1-2:2023. Click here to purchase the full version from the ANSI store.



https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860
https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860?source=preview

BS EN 1992-1-2:2023
DLINADCAAM O ARD ADD ENL1002_ 1.7

This is a preview of BS EN 1992-1-2:2023. Click here to purchase the full version from the ANSI store.

EUROPAISCHE NORM November 2023

1CS91.010.30; 91.080.40 Supersedes EN 1992-1-2:2004

English Version

Eurocode 2 - Design of concrete structures - Part 1-2:
Structural fire design

Eurocode 2 - Calcul des structures en béton - Partie 1- Eurocode 2 - Bemessung und Konstruktion von
2: Reégles générales - Calcul du comportement au feu Stahlbeton- und Spannbetontragwerken - Teil 1-2:
Allgemeine Regeln - Tragwerksbemessung fiir den
Brandfall

This European Standard was approved by CEN on 23 July 2023.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2023 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 1992-1-2:2023 E
worldwide for CEN national Members.


https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860
https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860?source=preview

BS EN 1992-1-2:2023
EN 1992-1-2:2023 (E)

This is a preview of BS EN 1992-1-2:2023. Click here to purchase the full version from the ANSI store.

Contents Page
EUTOPEAN fOT@WOTIA ...cviiiiieseieiassssssssssssssssssssssssssssassssssssssssssssssssssssasssasassssssssssssssssssssasasssassnsn s s s sssesssmsssasasassssnsnsnssssasans 5
0 000 300715 U 0 ) o 6
1 LY 6 0 9
1.1 SCOPE OF EN TO92-T -2 .eisinisisssssssssssssssssssssssssssssss s sttt s smsss s s e AR SRR R SRR AR AR AR R e e e R R R AR AR RS 9
1.2 2 X 10001 0110 ) 1, 9
2 V(00 3 00 B T Q=) ) (=) 1 L X 9
3 Terms, definitions and SYMDOIS ... ———————————————— 10
31 Terms and defiNitioNS .. ———————————————————————— 10
3.2 R 720 11010 ) 10
3.2.1 Latin upper Case letLersS ... sssssssasassssssssssssssssssssssssssasasasasasans 10
R T2 2 I Y 03 T L0077 ore LY = o = S, 12
R 070 T € (=T S L0 T75) gl ors LY N = 1<) 14
R S ) ¥ L, 16
3.2.5  SiZI CONVENTIONS ..coririeiesesnsasassssmssssssssssssssssssssssssassss s s e E AR AR SRR SRR AR R R A AR E AR AR AR AR SRR AR RS 16
4 L3 L3 R 0 (L € T, 17
4.1 0T 11 1 o (T 17
4.2 NOMINAL fir@ @XPOSUIE....cuiriirirsmsesmssssissssssssssssss st sssssssasas s ss s s s s e smsasa s R R e e e R SRR SR SR SR SRR AR AR SRR RS 17
4.3 Physically based fire @XpOSUIe ... sssss 18
4.4 2 o 0] 18
4.5 Design values of material Properties ... ————————— 18
4.6 Verification Methods ... ———————— 18
4.7 MeEMDBET ANALYSIS ..ot R AR AR 19
4.8 Analysis of parts 0f the SIFUCTUIE ... s 19
4.9 Global structural AaNalYSiS ... ——————————— 20
10 D T - 1 s, 20
s . ) 7= L 4 20
s N o (0 ot o = 20
5 Material ProPerties ... s 21
51 =3 1T i 21
5.2 Concrete thermal Properties ... ———————————————————— 21
5.2.1 EmisSivity COeffiCient......ccmmmmmmmnmmmmisisisnssssssssssssssssssssss s sssssssssssssssssasasasasass 21
5.2.2 Thermal CONAUCHIVILY ... sssssssssssssssssssassssssssssssssssssssssssssasasasasaes 21
5.2.3  SPECIiC REAL ... R s 21
LS S 0 1 1) L, 23
53 Mechanical PropPerties ... ———————————————————————— 23
L0 200 I 0 1) 4 Lol (= o 23
LT T 1 111 (0 (0 L0 ) . 26
5.3.3  PrestresSing Sl R s 28
6 Tabulated design data......cu i ———————————————————————— 30
6.1 0= 1 1) o | 30
6.2 General deSig@n TULES ... s 31
6.3 L0701 11 5 0, 33
L 0 T €7 1 L) i1 . 33


https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860
https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860?source=preview

BS EN 1992-1-2:2023
EN 1992-1-2:2023 (E)

This is a preview of BS EN 1992-1-2:2023. Click here to purchase the full version from the ANSI store.

{50 182 \ | =T 00 U 33
L% 0 T | (] 1 1 U X 2 37
6.4 LT L, 37
6.4.1 Non load-bearing walls (PArtitions) ... ————————————————— 37
6.4.2 Load-bearing SOIid WallS ... s 37
6.5 TenSIle MEMDETS ..o AR e s 39
6.6 37 1 1 39
L0 T €= 1 ) Y 39
6.6.2 Simply supported beams exposed to fire on one, two or three sides........c.onmnmsmsnsmsmsmsnsesesaians 41
6.6.3 Continuous beams exposed to fire on one, two or three sides........ccuu——— 42
6.6.4 Beams exXpoSed 0N All SIAES......oiiiiiisssmsmsmrsss s 44
6.7 SIADIS et ———————————————— SRR RS 44
L T €< 1 U] Y 44
6.7.2  Simply SUPPOTEEd SIADS ... e 45
6.7.3 ContinUoUS SOLlid SIADS ... —————————— 46
L S 3 U U] 1o T3 46
6.7.5 RibDDed SIabS.... s —————————————————— 46
7 Simplified design Methods ... ————————————————— 49
7.1 L= 1T - 49
7.2 Temperature Profiles.... s ————————————————————————_—_—_— 49
82 T 0= 1 1) - ) 49
7.2.2 Basic solution for one Side eXPOSUTe. ... sssssses 49
7.2.3 Walls, slabs and rectangular Cross-SeCtIONS ... 51
7.2.4  CIrcular CroSS-SECLIONS ....ccoirmsinmsmsmsisissssssssssssssssssss s s AR 53
7.3 StruCtUural ANALYSIS .o 54
7 T < 1 U i 54
7.3.2 Reduction Of CrOSS-SECLION ... e s 54
7 T8 T £ 1) ¢ L1 56
7.3.4 Bending and axial 10ad ... ———————————————————— 59
7 ST 4 T 1 o= 1 o 0 0] 0] o) o 63
8 Advanced design MetNOAS. ... ————————————— 66
8.1 ) 1) o | . 66
8.2 Thermal ANaAlYSIS ... e R R RS s e e e E R 66
8.3 Mechanical ANalYSis ... ——————————————————— 66
8.4 Validation of advanced design methods........c————— 67
9 D L 2 L0 68
9.1 L0 1T - 68
9.2 Detailing of reinforcing and prestressing Steel.......—————— 68
9.3 Detailing of MEMDETS ... —————————————— 68
9.4 0010 L, 69
9.5 L0701 0 L=t 1) 1 1 70
9.6 Fire protection SYSTEIMS .....cummmismsmsmmsmsmsmssssssssssssssssssssssssssssssssssssssssassssssassssnssssssssassssnssssesssnssssnssssnnssnsas 70
10 L UL TS (0] W 221 0 . 71
Annex A (normative) Lightweight aggregate concrete StrucCtures.........—————— 73
Al LT3 ] 0N T ) 11 = G 73
A2 Scope and field of aPPLICAION .....cvvrrimsmsnsmsms s —————————_——r———_ 73
A3 Material ProPerties. . s s 73
A4 Tabulated design data......ccccismsmsmnmsiisisssss s e E R an 74


https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860
https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860?source=preview

BS EN 1992-1-2:2023
EN 1992-1-2:2023 (E)

This is a preview of BS EN 1992-1-2:2023. Click here to purchase the full version from the ANSI store.

A5 | T LT3 (0] 7 T2 LT 74
Annex B (informative) Steel fibre reinforced concrete structures........———————— 75
B.1 LT 0] 1) T 10 = G 75
B.2 Scope and field of APPLICALION ... —————————————— 75
B.3 DESIZI FULES ...t S AR RS R AR RS 75
Annex C (informative) Recycled aggregates concrete SIrUCLUIES .......cusmsmsmsssssssssssssssssssssssssnnes 76
C1 LT 0] () T 110 = G 76
C.2 Scope and field of APPlIiCALION ... —————————_—————— 76
C.3 DESIZI FULES ....eeirrccisiesiiss s eSS R R SRR RS 76
Annex D (normative) Buckling of columns under fire conditions ... 77
D.1 LT 0] 1) T 110 = G 77
D.2 Scope and field of AaPPlIiCALION ..o ————————————_——— 77
Annex E (informative) Load-bearing solid walls — complementary tables.........ccounminnmnmsnsssiasenens 85
E.1 LT 0] () EE 110 = G 85
E.2 Scope and field of APPLICATION ...ccorerieririninissss s ————————————— 85
E.3 Complementary tables ... ———————————————————————_—_—" 85
123 10) 10703 021 0 12 87


https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860
https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860?source=preview

BS EN 1992-1-2:2023
EN 1992-1-2:2023 (E)

This is a preview of BS EN 1992-1-2:2023. Click here to purchase the full version from the ANSI store.

European foreword

This document (EN 1992-1-2:2023) has been prepared by Technical Committee CEN/TC 250 “Structural
Codes”, the secretariat of which is held by BSI. CEN/TC 250 is responsible for all Structural Eurocodes
and has been assigned responsibility for structural and geotechnical design matters by CEN.

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 September 2027, and conflicting national standards shall
be withdrawn at the latest by March 2028.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 1992-1-2:2004 and its amendments and corrigenda.

The first generation of EN Eurocodes was published between 2002 and 2007. This document forms part
of the second generation of the Eurocodes, which have been prepared under Mandate M/515 issued to
CEN by the European Commission and the European Free Trade Association.

The Eurocodes have been drafted to be used in conjunction with relevant execution, material, product
and test standards, and to identify requirements for execution, materials, products and testing that are
relied upon by the Eurocodes.

The Eurocodes recognize the responsibility of each Member State and have safeguarded their right to
determine values related to regulatory safety matters at national level through the use of National
Annexes.

The main changes compared to the previous edition are listed below:

e simplified design methods were improved and amended and provisions were updated in tabulated
data to ensure consistency between tabulated design data, simplified and advanced design methods;

e simplified analytical formulae were added for the determination of temperature profiles in members;
e specific rules for spalling were integrated;

e informative annexes provide guidance for fire design of steel fibre reinforced concrete structures and
of recycled aggregates concrete structures;

e the number of alternative design rules was reduced;
e the structure and table of contents was harmonized with other fire parts.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

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


https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860
https://webstore.ansi.org/Standards/BSI/BSEN19922023-2513860?source=preview

BS EN 1992-1-2:2023
EN 1992-1-2:2023 (E)

This is a preview of BS EN 1992-1-2:2023. Click here to purchase the full version from the ANSI store.

0 Introduction

0.1 Introduction to the Eurocodes

The Structural Eurocodes comprise the following standards generally consisting of a number of Parts:

— EN 1990, Eurocode: Basis of structural and geotechnical design

— EN 1991, Eurocode 1: Actions on structures

— EN 1992, Eurocode 2: Design of concrete structures

— EN 1993, Eurocode 3: Design of steel structures

— EN 1994, Eurocode 4: Design of composite steel and concrete structures
— EN 1995, Eurocode 5: Design of timber structures

— EN 1996, Eurocode 6: Design of masonry structures

— EN 1997, Eurocode 7: Geotechnical design

— EN 1998, Eurocode 8: Design of structures for earthquake resistance

— EN 1999, Eurocode 9: Design of aluminium structures

— New Eurocodes under development, e.g. Eurocode for design of structural glass

The Eurocodes are intended for use by designers, clients, manufacturers, constructors, relevant
authorities (in exercising their duties in accordance with national or international regulations),
educators, software developers, and committees drafting standards for related product, testing and
execution standards.

NOTE Some aspects of design are most appropriately specified by relevant authorities or, where not specified,
can be agreed on a project-specific basis between relevant parties such as designers and clients. The Eurocodes
identify such aspects making explicit reference to relevant authorities and relevant parties.

0.2 Introduction to EN 1992 (all parts)

(1) EN 1992 applies to the design of buildings, bridges and civil engineering structures in plain,
reinforced and prestressed concrete. It complies with the principles and requirements for the safety and
serviceability of structures, the basis of their design and verification that are given in EN 1990.

(2) EN 1992 is only concerned with the requirements for resistance, serviceability, durability and fire
resistance of concrete structures. Other requirements, e.g. concerning thermal or sound insulation, are
not considered.

(3) EN 1992 is subdivided into various parts:

— EN 1992-1-1, Design of concrete structures — Part 1-1: General rules and rules for buildings, bridges
and civil engineering structures,

— EN 1992-1-2, Design of concrete structures —Part 1-2: Structural fire design,

— EN 1992-4, Design of concrete structures —Part 4: Design of fastenings for use in concrete.
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0.5 Introduction to EN 1992-1-2

(1) EN 1992-1-2 describes the requirements and rules for the structural design of buildings and civil
engineering works exposed to fire.

(2) EN1992-1-2 is intended for clients (e.g. for the formulation of their specific requirements),
designers, contractors and relevant authorities.

(3) The general objectives of fire protection are to limit risks with respect to the individual and society,
neighbouring property, and where required, environment or directly exposed property, in the case of fire.

(4) The fire parts of the Structural Eurocodes deal with specific aspects of passive fire protection in
terms of designing structures and parts thereof for adequate loadbearing resistance and for limiting fire
spread as relevant.

(5) Required functions and levels of performance can be specified either in terms of nominal
(standard) fire resistance rating, generally given in national fire regulations or by referring to fire safety
engineering for assessing passive and active measures, see EN 1991-1-2:—1,

(6) Supplementary requirements concerning, e.g.:

— the possible installation and maintenance of sprinkler systems;

— conditions on occupancy of building or fire compartment;

— the use of approved insulation and coating materials, including their maintenance;

are not given in this standard, because they are subject to specification by the competent authority.

0.4 Verbal forms used in the Eurocodes

The verb “shall” expresses a requirement strictly to be followed and from which no deviation is permitted
in order to comply with the Eurocodes.

The verb “should” expresses a highly recommended choice or course of action. Subject to national
regulation and/or any relevant contractual provisions, alternative approaches could be used/adopted
where technically justified.

The verb “may” expresses a course of action permissible within the limits of the Eurocodes.

The verb “can” expresses possibility and capability; it is used for statements of fact and clarification of
concepts.

0.5 National annex for EN 1992-1-2

National choice is allowed in this standard where explicitly stated within notes. National choice includes
the selection of values for Nationally Determined Parameters (NDPs).

The national standard implementing EN 1992-1-2 can have a National Annex containing all national
choices to be used for the design of buildings and civil engineering works to be constructed in the relevant
country.

When no national choice is given, the default choice given in this standard is to be used.

When no national choice is made and no default is given in this standard, the choice can be specified by a
relevant authority or, where not specified, agreed for a specific project by appropriate parties.
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National choice 1s allowed in EN T992-T-Z through the Tollowing clauses:
4.5(1) 9.2(1) 10(10)

National choice is allowed in EN 1992-1-2 on the application of the following informative annexes:
Annex B Annex C Annex E

The National Annex can contain, directly or by reference, non-contradictory complementary information
for ease of implementation, provided it does not alter any provisions of the Eurocodes.
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T Scope

1.1 Scope of EN 1992-1-2

(1) This document deals with the design of concrete structures for the accidental situation of fire
exposure and is intended to be used in conjunction with EN 1992-1-1 and EN 1991-1-2:—1. This
document identifies differences from, or supplements to, normal temperature design.

(2) This document applies to concrete structures required to fulfil a loadbearing function, separating
function, insulation function or all of them.

(3) This document gives principles and application rules for the design of structures for specified
requirements in respect of the aforementioned functions and the levels of performance.

(4) This document applies to structures, or parts of structures, that are within the scope of
EN 1992-1-1 and are designed accordingly.

1.2 Assumptions

(1) Inaddition to the general assumptions of EN 1990 the following assumptions apply:

— the choice of the relevant design fire scenario is made by appropriate qualified and experienced
personnel or is given by the relevant national regulation;

— any fire protection measure taken into account in the design shall be adequately maintained for the
duration of the intended use of the construction.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

NOTE See the Bibliography for a list of other documents cited that are not normative references, including those
referenced as recommendations (i.e. in ‘should’ clauses), permissions (‘may’ clauses), possibilities (‘can’ clauses),
and in notes.

EN 1363-2, Fire resistance tests - Part 2: Alternative and additional procedures
EN 1990, Eurocode - Basis of structural design
EN 1991-1-2:—1, Eurocode 1 — Actions on structures — Part 1-2: Actions on structures exposed to fire

EN 1992-1-1:2023, Eurocode 2 — Design of concrete structures — Part 1-1: General rules and rules for
buildings, bridges and civil engineering structures

EN 1991-1-7:—2, Eurocode 1 — Actions on structures — Part 1-7: Accidental actions

1 Under preparation. Stage at the time of publication: FprEN 1991-1-2:2023.
2 Under preparation. Stage at the time of publication: prEN 1991-1-7:2023.
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