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Nationaal voorwoord van NBN EN 1994-1-2:2005

1. De norm NBN EN 1994-1-2:2005 «Eurocode 4: Ontwerp en berekening van staal-

betonconstructies — Deel 1-2 Algemene regels - Ontwerp en berekening bij brand
(+AC:2008)» omvat de nationale bijlage NBN EN 1994-1-2 ANB:2010 met een
normatief karakter in Belgié. Hij vervangt vanaf de datum van de publicatie in het
Belgische Staatsblad van de bekrachtiging van de norm NBN EN 1994-1-2 ANB:2010
de volgende norm:

NBN ENV 1994-1-2:2002 “‘Eurocode 4 Ontwerp van gemengde staal-
betondraagsystemen - Deel 1-2 : Algemene regels voor brandbeveiligend ontwerp”,
samen met Belgische toepassingsrichtlijn”

Het corrigendum EN 1994-1-2:2005/AC:2008, zoals door CEN gepubliceerd, is
na deze norm toegevoegd.

. De Nederlandstalige versie van EN 1994-1-2 is tot stand gekomen op basis van een

voorkeurterminologie die in samenwerking tussen het NBN en het NEN is opgesteld.
Daarbij werd voor elk begrip een unieke woordkeuze gemaakt. Dit heeft als gevolg dat
in de norm uitdrukkingen voorkomen die in één van de twee landen minder
gebruikelijk zijn. Hierna volgt een lijst met synoniemen:

Oorspronkelijke term
(Engels)

Verplichte term
(Nederlands)

Synoniem

(B)/(N)

accidental situation

buitengewone situatie

bijzondere situatie (N)
buitengewone toestand (B)

civil engineering

civiele techniek

burgerlijke bouwkunde (B)

construction work

bouwwerk

werk (B)

effects of actions

belastingseffecten

belastingsuitwerkingen

internal force

snedekracht

inwendige kracht

leading action

overheersende belasting

dominante belasting (N)
hoofdbelasting (B)

moment resistance

momentweerstand

moment met betrekking tot
de capaciteit (N)

permanent action,
value, combination,
load

blijvende belasting, waarde,
combinatie, belasting

permanente belasting,
waarde, combinatie,
belasting (N)
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principle beginsel

principe (B)

guasi-permanent value

quasi-blijvende waarde

guasi-permanente waarde

resistance weerstand

capaciteit, sterkte (N)

second moment of
area kwadratisch

traagheidsmoment,

opperviaktemoment

traagheidsmoment (B)

serviceability limit state

bruikbaarheidsgrenstoestand

gebruiksgrenstoestand (B)

stuation situatie

toestand (B)

spacing

hart-op-hartafstand

steekmaat, tussenafstand

specific heat

soortelijke warmte

specifieke warmte

verification toetsing

verificatie, controle (N)

2bis De Europese normen (EN) waarnaar de tekst van deze norm met hun
Engelse titel verwijst, dragen in Belgié de volgende Nederlandstalige titels:

Vermelde norm met Engelse titel

Nederlandstalige titel (NBN)

EN 1365-1 Fire resistance tests for
loadbearing elements — Part 1: Walls

NBN EN 1365-1 Brandweerstandsproeven
voor dragende bouwdelen — Deel 1: Wanden

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

NBN EN 1365-2 Brandweerstandsproeven
voor dragende bouwdelen — Deel 2: Vloeren
en daken

EN 1365-3 Fire resistance tests for
loadbearing elements — Part 3: Beams

NBN EN 1365-3 Brandweerstandsproeven
voor dragende bouwdelen — Deel 3: Balken

EN 1365-4 Fire resistance tests for
loadbearing elements — Part 4:
Columns

NBN EN 1365-4 Brandweerstandsproeven
voor dragende bouwdelen — Deel 4:
Kolommen

EN 10025-1 Hot-rolled products of
structural steels — Part 1: General
technical delivery conditions

NBN EN 10025-1 Warmgewalste producten
van constructiestaal — Deel 1: Algemene
technische leveringsvoorwaarden

EN 10025-2 Hot-rolled products of
structural steels — Part 2: Technical
delivery conditions for non-alloy

structural steels

NBN EN 10025-2 Warmgewalste producten
van constructiestaal — Deel 2: Technische
leveringsvoorwaarden voor ongelegeerd
constructiestaal
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EN 10025-3 Hot-rolled products of
structural steels — Part 3: Technical
delivery conditions for
normalized/normalized rolled weldable
fine grain structural steels

NBN EN 10025-3 Warmgewalste producten
van constructiestaal — Deel 3: Technische
leveringsvoorwaarden voor
normaalgegloeid/normaliserend gewalst
lasbaar fijnkorrelig constructiestaal

EN 10025-4 Hot-rolled products of
structural steels — Part 4: Technical
delivery conditions for
thermomechanical rolled weldable fine
grain structural steels

NBN EN 10025-4 Warmgewalste producten
van constructiestaal — Deel 4: Technische
leveringsvoorwaarden voor lasbaar
fijnkorrelig constructiestaal verkregen door
thermomechanisch walsen

EN 10025-5 Hot-rolled products of
structural steels — Part 5: Technical
delivery conditions for structural steels
with improved atmospheric corrosion
resistance

NBN EN 10025-5 Warmgewalste producten
van constructiestaal — Deel 5: Technische
leveringsvoorwaarden voor weerbestendig

constructiestaal

EN 10025-6 Hot-rolled products of
structural steels — Part 6: Technical
delivery conditions for flat products of
high yield strength structural steels in
the quenched and tempered condition

NBN EN 10025-6 Warmgewalste producten
van constructiestaal — Deel 6: Technische
leveringsvoorwaarden voor platte producten
met hoge vloeigrens in de veredelde
toestand

EN 10080 Steel for the reinforcement
of concrete — Weldable reinforcing
steel — General

NBN EN 10080 Staal voor het wapenen van
beton — Lasbaar betonstaal — Algemeen

EN 10210-1 Hot finished structural
hollow sections of non-alloy and fine
grain structural steels — Part 1:
Technical delivery requirements

NBN EN 10210-1 Warmvervaardigde
buisprofielen voor constructiedoeleinden van
ongelegeerd en fijnkorrelig staal - Deel 1:
Technische leveringsvoorwaarden

EN 10219-1 Cold formed welded
structural hollow sections of non-alloy
and fine grain structural steels — Part
1: Technical delivery requirements

NBN EN 10219-1 Koudvervaardigde gelaste
buisprofielen voor constructiedoeleinden van
ongelegeerd en fijnkorrelig staal — Deel 1.:
Technische leveringsvoorwaarden

ENV 13381-1 Test methods for
determining the contribution to the fire
resistance of structural members -
Part 1: Horizontal protective
membranes

NBN CEN/TS 13381-1:2006
Beproevingsmethoden voor de bepaling van
de bijdrage aan de brandwerendheid van
draagconstructie-onderdelen - Deel 1:
Horizontale beschermende membranen

ENV 13381-2 Test methods for
determining the contribution to the fire
resistance of structural members -
Part 2: Vertical protective membranes

NBN ENV 13381-2 Proeven ter bepaling van
de bijdrage tot de vuurweerstand van
dragende bouwdelen — Deel 2: Verticale
vuurwerende bekledingen

ENV 13381-3 Test methods for
determining the contribution to the fire
resistance of structural members —
Part 3: Applied protection to concrete
members

NBN ENV 13381-3 Proeven ter bepaling van
de bijdrage tot de vuurweerstand van
dragende bouwdelen — Deel 3: Vuurwering
aangebracht op betonnen bouwdelen

ENV 13381-4 Test methods for
determining the contribution to the fire

NBN ENV 13381-4 Proeven ter bepaling van
de bijdrage tot de vuurweerstand van
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resistance of structural members -
Part 4: Applied protection to steel
members

dragende bouwdelen — Deel 4: Vuurwering
aangebracht op stalen bouwdelen

ENV 13381-5 Test methods for
determining the contribution to the fire
resistance of structural members -
Part 5: Applied protection to
concrete/profiled sheet composite
members

NBN ENV 13381-5 Proeven ter bepaling van
de bijdrage tot de vuurweerstand van
dragende bouwdelen — Deel 5: Vuurwering
aangebracht op bouwdelen in
beton/geprofileerde stalen platen

ENV 13381-6 Test methods for
determining the contribution to the fire
resistance of structural members -
Part 6: Applied protection to concrete
filled hollow steel columns

NBN ENV 13381-6 Proeven ter bepaling van
de bijdrage tot de vuurweerstand van
dragende bouwdelen — Deel 6: Vuurwering
aangebracht op met beton gevulde holle
stalen kolommen

EN1990 Eurocode - Basis of
structural design

NBN EN 1990 Eurocode — Grondslag van
het constructief ontwerp

EN 1991-1-1 Eurocode 1: Actions on
structures — Part 1-1: General actions
- Densities, self-weight and imposed
loads

NBN EN 1991-1-1 Eurocode 1: Belastingen
op constructies — Deel 1-1: Algemene
belastingen — Volumieke gewichten, eigen
gewicht en opgelegde belastingen voor
gebouwen

EN 1991-1-2 Eurocode 1: Actions on
structures - Part 1-2: General actions
- Actions on structures exposed to fire

NBN EN 1991-1-2 Eurocode 1: Belastingen
op constructies — Deel 1-2: Algemene
belastingen — Belasting bij brand

EN 1991-1-3 Eurocode 1: Actions on
structures — Part 1-3: General actions
— Actions on structures — Snow loads

NBN EN 1991-1-3 Eurocode 1: Belastingen
op constructies — Deel 1-3: Algemene
belastingen — Sneeuwbelasting

EN 1991-1-4 Eurocode 1: Actions on
structures — Part 1-4: General actions
- Actions on structures - Wind loads

NBN EN 1991-1-4 Eurocode 1: Belastingen
op constructies — Deel 1-4: Algemene
belastingen — Windbelasting

EN 1992-1-1 Eurocode 2: Design of
concrete structures — Part 1-1:
General rules and rules for buildings

NBN EN 1992-1-1 Eurocode 2: Ontwerp en
berekening van betonconstructies — Deel 1-
1: Algemene regels en regels voor
gebouwen

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

NBN EN 1992-1-2 Eurocode 2: Ontwerp en
berekening van betonconstructies — Deel 1-
2: Algemene regels — Ontwerp en
berekening van constructies bij brand

EN 1993-1-1 Eurocode 3: Design of
steel structures — Part 1-1: General
rules and rules for buildings

NBN EN 1993-1-1 Eurocode 3: Ontwerp en
berekening van staalconstructies — Deel 1-1.:
Algemene regels en regels voor gebouwen

EN 1993-1-2 Eurocode 3: Design of
steel structures — Part 1-2: Structural
fire design

NBN EN 1993-1-2 Eurocode 3: Ontwerp en
berekening van staalconstructies — Deel 1-2:
Algemene regels — Ontwerp en berekening
van constructies bij brand
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EN 1993-1-5 Eurocode 3: Design of
steel structures — Part 1-5: Plated
structural elements

NBN EN 1993-1-5 Eurocode 3: Ontwerp en
berekening van staalconstructies — Deel 1-5:
Constructieve plaatvelden

EN 1994-1-1 Eurocode 4: Design of
composite steel and concrete
structures — Part 1-1: General rules
and rules for buildings

NBN EN 1994-1-1 Eurocode 4: Ontwerp en
berekening van staal-betonconstructies —
Deel 1-1: Algemene regels en regels voor
gebouwen
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Avant-propos ala NBN EN 1994-1-2:2005

1. La norme NBN EN 1994-1-2:2005 "Eurocode 4 — Calcul des structures mixtes acier-

béton - Partie 1-2 : Regles générales — Calcul du comportement au feu (+AC:2008)"
comprend l'annexe nationale NBN EN 1994-1-2 ANB:2010 qui a un caractére
normatif en Belgique. Elle remplace a partir de la date de publication au Moniteur
Belge de I'homologation de la norme NBN EN 1994-1-2 ANB:2010 la norme
suivante:

NBN ENV 1994-1-2: 2002 «Eurocode 4: Calcul des structures mixtes acier-béton -
Partie 1-2 : Régles générales — Résistance au feu»

Le corrigendum EN1994-1-2 :2005/AC:2008, tel que publié par le CEN, est joint a
cette norme.

La version en langue francaise de 'EN 1994-1-2:2005 a été rédigée en France par

'AFNOR.

En conséquence, on y rencontre certaines expressions d’'usage moins courant en
Belgique.

Une liste de termes équivalents est donnée ci-apres :

Terme de I'EN 1994-1-2 Terme équivalent en Belgique
client le maitre de I'ouvrage assisté de ses
bureaux d’architectes, d’ingénierie et de
consultance
poteau colonne
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Foreword

This European Standard EN 1994-1-2: 2005, Eurocode 4: Design of composite steel and concrete
structures: Part 1-2 : General rules — Structural fire design, has been prepared by Technical Committee
CEN/TC250 « Structural Eurocodes », the Secretariat of which is held by BSI.

CEN/TC250 is responsible for all Structural Eurocodes.

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 February 2006, and conflicting National Standards shall
be withdrawn at latest by March 2010.

This Eurocode supersedes ENV 1994-1-2: 1994,

According to the CEN-CENELEC Internal Regulations, the National Standard 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.

Background of the Eurocode programme

In 1975, the Commission of the European Community decided on an action programme in the field of
construction, based on article 95 of the Treaty. The objective of the programme was the elimination of
technical obstacles to trade and the harmonisation of technical specifications.

Within this action programme, the Commission took the initiative to establish a set of harmonised
technical rules for the design of construction works which, in a first stage, would serve as an alternative to
the national rules in force in the Member States and, ultimately, would replace them.

For fifteen years, the Commission, with the help of a Steering Committee with Representatives of
Member States, conducted the development of the Eurocodes programme, which led to the first
generation of European codes in the 1980’s.

In 1989, tfle Commission and the Member States of the EU and EFTA decided, on the basis of an
agreement™ between the Commission and CEN, to transfer the preparation and the publication of the
Eurocodes to the CEN through a series of Mandates, in order to provide them with a future status of
European Standard (EN). This links de facto the Eurocodes with the provisions of all the Council's
Directives and/or Commission’s Decisions dealing with European standards (e.g. the Council Directive
89/106/EEC on construction products — CPD - and Council Directives 93/37/EEC, 92/50/EEC and
89/440/EEC on public works and services and equivalent EFTA Directives initiated in pursuit of setting up
the internal market).

The Structural Eurocode programme comprises the following standards generally consisting of a number
of Parts:

EN1990, Eurocode : Basis of structural design
EN1991, Eurocode 1: Actions on structures
EN1992, Eurocode 2: Design of concrete structures

EN1993, Eurocode 3: Design of steel structures

! Agreement between the Commission of the European Communities and the European Committee for Standardisation (CEN)
concerning the work on EUROCODES for the design of building and civil engineering works (BC/CEN/03/89).
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EN1994, Eurocode 4: Design of composite steel and concrete structures
EN1995, Eurocode 5: Design of timber structures

EN1996, Eurocode 6: Design of masonry structures

EN1997, Eurocode 7: Geotechnical design

EN1998, Eurocode 8: Design of structures for earthquake resistance
EN1999, Eurocode 9: Design of aluminium structures

Eurocode standards recognise the responsibility of regulatory authorities in each Member State and have
safeguarded their right to determine values related to regulatory safety matters at national level where
these continue to vary from State to State.

Status and field of application of Eurocodes

The Member States of the EU and EFTA recognise that EUROCODES serve as reference documents for
the following purposes :

— as a means to prove compliance of building and civil engineering works with the essential
requirements of Council Directive 89/106/EEC, particularly Essential Requirement N°1 — Mechanical
resistance and stability — and Essential Requirement N°2 — Safety in case of fire;

— as a basis for specifying contracts for construction works and related engineering services ;

— as a framework for drawing up harmonised technical specifications for construction products (ENs and
ETASs).

The Eurocodes, as far as theg concern the construction works themselves, have a direct relationship with
the Interpretative Documents” referred to in Article 12 of the CPD, although they are of a different nature
from harmonised product standards™. Therefore, technical aspects arising from the Eurocodes work need
to be adequately considered by CEN Technical Committees and/or EOTA Working Groups working on
product standards with a view to achieving full compatibility of these technical specifications with the
Eurocodes.

The Eurocode standards provide common structural design rules for everyday use for the design of
whole structures and component products of both a traditional and an innovative nature. Unusual forms of
construction or design conditions are not specifically covered and additional expert consideration will be
required by the designer in such cases.

National Standards implementing Eurocodes

The National Standards implementing Eurocodes will comprise the full text of the Eurocode (including any
annexes), as published by CEN, which may be preceded by a National title page and National foreword,
and may be followed by a National annex.

2 According to Art. 3.3 of the CPD, the essential requirements (ERs) shall be given concrete form in interpretative documents for the
creation of the necessary links between the essential requirements and the mandates for hENs and ETAGS/ETAS.

3 According to Art. 12 of the CPD the interpretative documents shall :
a) give concrete form to the essential requirements by harmonising the terminology and the technical bases and indicating classes
or levels for each requirement where necessary ;
b) indicate methods of correlating these classes or levels of requirement with the technical specifications, e.g. methods of
calculation and of proof, technical rules for project design, etc. ;
c) serve as a reference for the establishment of harmonised standards and guidelines for European technical approvals.

The Eurocodes, de facto, play a similar role in the field of the ER 1 and a part of ER 2.
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The National Annex may only contain information on those parameters which are left open in the
Eurocode for national choice, known as Nationally Determined Parameters, to be used for the design of
buildings and civil engineering works to be constructed in the country concerned, i.e. :

values and/or classes where alternatives are given in the Eurocode;

values to be used where a symbol only is given in the Eurocode;

country specific data (geographical, climatic, etc), e.g. snow map;

the procedure to be used where alternative procedures are given in the Eurocode;
it may also contain:
— decisions on the application of informative annexes, and

— references to non-contradictory complementary information to assist the user to apply the Eurocode.

Links between Eurocodes and harmonised technical specifications (ENs and ETAs) for
products.

There is a need for consistency between th harmonised technical specifications for construction
products and the technical rules for works'. Furthermore, all the information accompanying the

CE Marking of the construction products which refer to Eurocodes shall clearly mention which Nationally
Determined Parameters have been taken into account.

Additional information specific for EN 1994-1-2

EN 1994-1-2 describes the Principles, requirements and rules for the structural design of buildings
exposed to fire, including the following aspects:

Safety requirements

EN 1994-1-2 is intended for clients (e.g. for the formulation of their specific requirements), designers,
contractors and public authorities.

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.

Construction Products Directive 89/106/EEC gives the following essential requirement for the limitation of
fire risks:

"The construction works must be designed and built in such a way, that in the event of an outbreak of fire
- the load bearing resistance of the construction can be assumed for a specified period of time;

- the generation and spread of fire and smoke within the works are limited;

- the spread of fire to neighbouring construction works is limited;

- the occupants can leave the works or can be rescued by other means;

- the safety of rescue teams is taken into consideration".

4 see Art.3.3 and Art.12 of the CPD, as well as clauses 4.2, 4.3.1, 4.3.2 and 5.2 of ID N°1.
> see clauses 2.2, 3.2(4) and 4.2.3.3 of ID N°2
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According to the Interpretative Document N°2 "Safety in Case of Fire™ the essential requirement may be
observed by following various possibilities for fire safety strategies prevailing in the Member States like
conventional fire scenarios (nominal fires) or “natural” (parametric) fire scenarios, including passive
and/or active fire protection measures.

The fire parts of Structural Eurocodes deal with specific aspects of passive fire protection in terms of
designing structures and parts thereof for adequate load bearing resistance and for limiting fire spread as
relevant.

Required functions and levels of performance can be specified either in terms of nominal (standard) fire
resistance rating, generally given in national regulations or, where allowed by national fire regulations,
by referring to fire safety engineering for assessing passive and active measures.

Supplementary requirements concerning, for example

- 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 document, because they are subject to specification by the competent authority.

Numerical values for partial factors and other reliability elements are given as recommended values that
provide an acceptable level of reliability. They have been selected assuming that an appropriate level of
workmanship and of quality management applies.

Design procedures

A full analytical procedure for structural fire design would take into account the behaviour of the structural
system at elevated temperatures, the potential heat exposure and the beneficial effects of active fire
protection systems, together with the uncertainties associated with these three features and the
importance of the structure (consequences of failure).

At the present time it is possible to undertake a procedure for determining adequate performance which
incorporates some, if not all, of these parameters and to demonstrate that the structure, or its
components, will give adequate performance in a real building fire. However where the procedure is
based on a nominal (standard) fire, the classification system, which calls for specific periods of fire
resistance, takes into account (though not explicitly), the features and uncertainties described above.

Application of this Part 1-2 is illustrated below. The prescriptive approach and the performance-based
approach are identified. The prescriptive approach uses nominal fires to generate thermal actions. The
performance-based approach, using fire safety engineering, refers to thermal actions based on physical
and chemical parameters.

For design according to this part, EN 1991-1-2 is required for the determination of thermal and
mechanical actions to the structure.
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Design Procedures
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Figure 0.1: Alternative design procedures
Design aids

Apart from simple calculation models, EN 1994-1-2 gives design solutions in terms of tabulated data
(based on tests or advanced calculation models) which may be used within the specified limits of validity.

It is expected, that design aids based on the calculation models given in EN 1994-1-2, will be prepared by
interested external organizations.

The main text of EN 1994-1-2 together with informative Annexes A to | includes most of the principal
concepts and rules necessary for structural fire design of composite steel and concrete structures.



©2020 NBN. All rights reserved — PREVIEW first 19 pages

EN 1994-1-2:2005 (E)

National annex for EN 1994-1-2

This standard gives alternative procedures, values and recommendations for classes with notes
indicating where national choices may have to be made. Therefore the National Standard implementing
EN 1994-1-2 should have a National annex containing all Nationally Determined Parameters to be used
for the design of buildings to be constructed in the relevant country.

National choice is allowed in EN 1994-1-2 through clauses:

- 1.1(16)

- 2.1.3(2)

- 2.3(1)P

- 2.3(2P

- 2.4.2(3)

- 3.3.209)

- 41Q)P

- 4.35.1(10)

10
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Section 1 General

1.1 Scope

(1) This Part 1-2 of EN 1994 deals with the design of composite steel and concrete structures for the
accidental situation of fire exposure and is intended to be used in conjunction with EN 1994-1-1 and
EN 1991-1-2. This Part 1-2 only identifies differences from, or supplements to, normal temperature
design.

(2) This Part 1-2 of EN 1994 deals only with passive methods of fire protection. Active methods are not
covered.

(3) This Part 1-2 of EN 1994 applies to composite steel and concrete structures that are required to fulfil
certain functions when exposed to fire, in terms of:

- avoiding premature collapse of the structure (load bearing function);

- limiting fire spread (flame, hot gases, excessive heat) beyond designated areas (separating function).
(4) This Part 1-2 of EN 1994 gives principles and application rules (see EN 1991-1-2) for designing
structures for specified requirements in respect of the aforementioned functions and the levels of
performance.

(5) This Part 1-2 of EN 1994 applies to structures, or parts of structures, that are within the scope of
EN 1994-1-1 and are designed accordingly. However, no rules are given for composite elements which

include prestressed concrete parts.

(6) For all composite cross-sections longitudinal shear connection between steel and concrete should be
in accordance with EN 1994-1-1 or be verified by tests (see also 4.3.4.1.5 and Annex I).

(7) Typical examples of concrete slabs with profiled steel sheets with or without reinforcing bars are given
in Figure 1.1.

Trapezoidal
profile

S

Re-entrant profile

Flat profile

Figure 1.1 Typical examples of concrete slabs with profiled steel sheets with or without
reinforcing bars
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