BRITISH STANDARD

Eurocode — Basis of
structural design

ICS 91.010.30; 91.080.01

NO COPYING
_v] This is a preview. Click here to purchase the full publication. |'

BS EN
1990:2002
+A1:2005

Incorporating
corrigenda
December 2008
and April 2010

-
J:

British Standards


https://www.civilenghub.com/BSI/135558542/BS-EN-1990?src=spdf

BS EN 1990:2002+A1:2005

This British Standard was
published under the authority
of the Standards Policy and
Strategy Committee on

27 July 2002

© BSI 2010

ISBN 978 0 580 71374 3

National foreword

This British Standard is the UK implementation of
EN 1990:2002+A1:2005, incorporating corrigenda December 2008 and
April 2010. It supersedes DD ENV 1991-1:1996 which is withdrawn.

The start and finish of text introduced or altered by amendment is
indicated in the text by tags. Tags indicating changes to CEN text
carry the number of the CEN amendment. For example, text altered
by CEN amendment Al is indicated by .

The start and finish of text introduced or altered by corrigendum is
indicated in the text by tags. Text altered by CEN corrigendum
December 2008 is indicated in the text by @cq].

The start and finish of text introduced or altered by corrigendum is
indicated in the text by tags. Text altered by CEN corrigendum
April 2010 is indicated in the text by (Acal.

The UK participation in its preparation was entrusted by Technical
Committee B/525, Building and Civil engineering structures, to
Subcommittee B/525/1, Action, loadings and basis of design.

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

Where a normative part of this EN allows for a choice to be made at
the national level, the range and possible choice will be given in the
normative text, and a Note will qualify it as a Nationally Determined
Parameter (NDP). NDPs can be a specific value for a factor, a specific
level or class, a particular method or a particular application rule if
several are proposed in the EN.

To enable to be used in the UK, the NDPs will be published
in a National Annex which will be incorporated by amendment into
this British Standard in due course, after public consultation has
taken place.

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 cannot confer immunity
from legal obligations.

Amendments/corrigenda issued since publication

Amd.No. Date Comments
16226 March 2006 Implementation of CEN amendment
A1:2005

30 June 2009 Implementation of CEN corrigendum
December 2008

31 July 2010 Implementation of CEN corrigendum
April 2010

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/BSI/135558542/BS-EN-1990?src=spdf
http://dx.doi.org/10.3403/00826431
http://dx.doi.org/10.3403/03202162U

EUROPEAN STANDARD EN 1990:2002+A1
NORME EUROPEENNE
EUROPAlSCHE NORM December 2005

ICS 91.010.30 Supersedes ENV 1991-1:1994

Incorporating corrigenda December 2008
and April 2010

English version

Eurocode - Basis of structural design

Eurocodes structuraux - Eurocodes: Bases de calcul des Eurocode: Grundlagen der Tragwerksplanung
structures

This European Standard was approved by CEN on 29 November 2001.

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 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 Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

. — |

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

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2002 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 1990:2002
worldwide for CEN national Members.

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/BSI/135558542/BS-EN-1990?src=spdf
http://dx.doi.org/10.3403/00826431

BS EN 1990:2002+A1:2005
EN 1990:2002+A1:2005 (E)

Contents Page
FOREWORD 5
BACKGROUND OF THE EUROCODE PROGRAMMIE ......uuviiieeieieeiiireeeeeeeeeeiiieeeeeeeeeeeeeaseeeseeeeseessssseeeeeeeeennnns 6
STATUS AND FIELD OF APPLICATION OF EUROCODES......cuuuiiiiiiiiiiiieiieieee ettt e e eaaaeeee s 7
NATIONAL STANDARDS IMPLEMENTING EUROCODES .....cccciiiiiiiiiiiiieeeeeeceieeeee e eeeeiaeeeee e eeeeavaeeeeeeeeenn 7
LINKS BETWEEN EUROCODES AND HARMONISED TECHNICAL SPECIFICATIONS (ENsS AND ETAS) FOR
PRODUCTS ..tttteeuitieeeeiteteeetseeeesstseeaassseesessssssesssssesaasssessassssssasssseeaassssseasssssssssssessnssseesssssssesssssesesssssessassse 8
ADDITIONAL INFORMATION SPECIFIC TO [EN 1990 ....cooiiiiiiiiiiiiieeeeeeeeeeeee s 8
NATIONAL ANNEX FOR EN 1990 ......oviiiiiiiiieeeee et ee e e e e e e e e 12
SECTION1 GENERAL 12
TLUL SCOPE.... ettt e e et e e et e e e e e e e et b e e e aaa e e e et e e e e atbe e e e eabaeeeetaeeaearaeeeeanreas 12
1.2 NORMATIVE REFERENCES .....uuvttiieeiieiiiittieteeeeeeeeeiisaeeeeeeeeeeesitsseeaeeeeeeesissaseeeeeeseesssssseseeeeseeaensterseeeeeeans 12
T3 ASSSUMPTIONS ..ot aaaaen 13
1.4 DISTINCTION BETWEEN PRINCIPLES AND APPLICATION RULES .......cooiiiiiiiiiiiecciiiieeeeee e 13
1.5 TERMS AND DEFINITIONS ....uuuuviiiiieieeeieiiteeeeeeeeeeeiiteeeeeeeeeeeesaaseeseeeseeesessseseseeseseesstassereeeeseennssreneeeeeeeans 14
1.5.1 Common terms used in [EN 1990 10 EN 1999 ...........cooummmiiieeeeeeeeeee e 14
1.5.2 Special terms relating to design in General...................cccccoviioiiiiiieiieiieeeee e 15
1.5.3 Terms relating t0 QACHONS..............c.oooieiiaeeieeeeee ettt 18
1.5.4 Terms relating to material and product Properties................c..ccocvevvereeveeieeseeneeneeeeeeeenseans 21
1.5.5 Terms relating to geOMetriCal A .....................ccoocueiciiiiiiieiieeiee e 21
1.5.6 Terms relating to Structural QRALYSIS ..............ccoooieiciiiiiiiii et 22
LoO SYMBOLS . ...ttt e et e e ettt e e et e e e eaae e e e et e e e eeaaa e e e eeaaaaeeeateeeeeaaaeeeeeaaaaeeeetteeeeeateeeeeaneeas 23
SECTION 2 REQUIREMENTS 26
2.1 BASIC REQUIREMENTS ......ciiiututtetieeeeeeiiuteeeeeeeeeeeeeaaeeeeeeeeeeseaseeseeeeeeeaeataseeseeeseeesisssesseeeeeenesnsereeseeesaan 26
2.2 RELIABILITY MANAGEMENT .....vviiiiiiiiiiitteeeeeeeeeeeitaeeeeeeeeeeeeiaaeeeeeeeeeesesaaaeeeeeeeeeetssseseeeeeeesessrseeeeeeeann 27
AR D) ) (€] 0] S 1€ 5133 S 28
24 DURABILITY ..oieetttieeeeteee e oottt e e et e e e et e e e e ateeeeeaae e e e eaaae e e eeatseeeeeasseeeeassseeeeassaeeeaseeeeessseeeesssseeensseeeeases 28
2.5 QUALITY MANAGEMENT ......ooiiiiutiieiiitieeeitteeeeitseeeeetaeeeeaseeeaeaseeeasaasaeeaasssseeassseeasassaeeaassseeaansseeeananees 29
SECTION 3 PRINCIPLES OF LIMIT STATES DESIGN 30
3.1 GENERAL....tttieeittite ettt e ettt e eeteeeeetateeeestteaeesasaeaeassssaaesssseaeaasssseessssaaeesssseeaanssaeeesssseeanssseeaansseeesnsssens 30
RIS (€ ) N 67N 1 (0] 30
3.3 ULTIMATE LIMIT STATES ... euttieeeitieeeeeitteeeeeaeee e eetteeeeeeaeeeeeeaaeeeeeaaeaeeetseeeeeasseeeeeaseeeeeesseeeeesseeeseaneeean 31
3.4 SERVICEABILITY LIMIT STATES .....uuttttiiieeeieeiiitteeeeeeeeeeeeitaeeeeeeeeeeestaaeeseeeseeesesssasseeeeeeeessassesseeeseessssnes 31
3.5 LIMIT STATE DESIGN .....ceiiittttiteeeeeeeeiiiteeeeeeeeeeeetaaaeeeeeeeeeeeassaeeeeeeeeeeetaaaseaeeeseeasasseseseeeeeaeerssrereeessennaen 32
SECTION 4 BASIC VARIABLES 33
4.1 ACTIONS AND ENVIRONMENTAL INFLUENCES .....uuvtitiiitiiiiteeeeieeeeeeeeeieeeeeeeeeseesesssssseeesessesssenseseeesssennns 33
4. 1.1 ClasSifiCAtiOn Of QCHIOMS ............ocueieiiii ettt ettt ettt 33
4.1.2 CharacterisStic Values Of ACHONS ...............cc.cceevueeieeiieeieiieeeeeie et 33
4.1.3 Other representative values of variable ACtIONS.................c.ccccoceceviiiiiiiiiiiieeiee e 35
4.1.4 Representation Of fAtiQUe ACTIONS .............c.cccueiieiieiieei ettt 35
4.1.5 Representation of dVNAMIC ACHONS. .............ccciviioiiiiieiee ettt 35
4. 1.6 GEOLECHINICAL ACHIONS ... e e 36
4.1.7 Environmental iNfIUCHCES .............c.cccoovueiieiieii ettt 36
4.2 MATERIAL AND PRODUCT PROPERTIES .....cevvviviuetieeeeeereussesssesssnsssssnsssssssssssssnnnnnnsnsnsnsnnnsesesesssssssessses 36
4.3 GEOMETRICAL DATA ..ottt ettt e et e e et e e et e e et e e e eeaae e e e eaaaeeeeeateeeeeeaaaeeeeasaeeeeaseeeeensseeeeennees 37
SECTIONS STRUCTURAL ANALYSIS AND DESIGN ASSISTED BY TESTING.................. 38
5.1 STRUCTURAL ANALYSIS «.uvttvtiiieeeeieeiiteeeeeeeeeeeeitaeeeeeeeeeeeeaaaeeeeeesseesasseseeeeeeeaestasreseseeseenisreeseeeeeesansnes 38
5.1 1 Structural MOAEIIING..............ccoiiiiiiiiiiiii e 38
5.0.2 SEQEIC QCHIONS ...ttt 38
5.1.3 DYRAMIC ACHIONS ...ttt ettt ettt et et 38
2

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/BSI/135558542/BS-EN-1990?src=spdf
http://dx.doi.org/10.3403/03202162U
http://dx.doi.org/10.3403/03202162U
http://dx.doi.org/10.3403/03202162U

BS EN 1990:2002+A1:2005
EN 1990:2002+A1:2005 (E)

5. 14 FIF@ AOSI@N ..o ettt 39
5.2 DESIGN ASSISTED BY TESTING .....viuiiiiiiiiiiieiiiti ettt s 40
SECTION 6 VERIFICATION BY THE PARTIAL FACTOR METHOD 41
6.1 GENERAL.....cooiiiiiiiiiiiiiiiitiite ettt en e 41
6.2 LIMITATIONS ...oiiiiiiiiiitiitciei ettt ettt s et n s ea e en e eae e ns e 41
6.3 DESIGN VALUES.....etteuteutentiateetteitet ettt ettt sttt sttt et et besaeebt st neeebeeaeessenaesaesbeeueeseentenesaesueeneed 41
6.3.1 DESIZN VAIUES Of ACIIOMS ..ottt 41
6.3.2 Design values of the effects Of ACHIONS..............cc.cccoevveiiiieiiiiiieiie et 42
6.3.3 Design values of material or product Droperties ...............ccccoocueeeeeereiveeiieneeneeieeeeseeeens 43
6.3.4 Design values of SeOMetrical dat..................cc.ccoicieiiieiiiiiiiieie e 43
0.3.5 D@SIGN FESISIANCE ...ttt ettt ettt ettt ettt ene e 44
6.4 ULTIMATE LIMIT STATES ..ottt 45
0.4.1 GENEFQL. ...ttt 45
06.4.2 Verifications of static equilibrium and reSiStanCe...................cccovceiveioeiieeiiieiieiieee e 46
6.4.3 Combination of actions (fatigue verifications excluded)...................cccocovvviniiniiniincinian, 46
6.4.3.1 GENCTAL .....itiiiiiiieieie ettt ettt ettt ettt ettt ettt 46

6.4.3.2 Combinations of actions for persistent or transient design situations (fundamental combinations)....47
6.4.3.3 Combinations of actions for accidental design situations

6.4.3.4 Combinations of actions for seismic design SItUALIONS.........cuvueruerieieererieieireeeeee e
6.4.4 Partial factors for actions and combinations Of ACHIONS .............c..cc.cccveveeveeeviecieaiiesieiieieeniens 48
0.4.5 Partial factors for materials and Products..................c.ccoccocioiioioiioiciinineeeseee e, 49

6.5 SERVICEABILITY LIMIT STATES ....cutetteutetetentteitetetenttete st eetetensesuesteeseeseenaestesseeseensensensesaesueensensensend 49
0.5 1 VEFIfICATIONS ...ttt ettt ettt eneas 49
0.5.2 SerViCeADILILY CTIETIA ...ttt 49
6.5.3 COMDBINALION Of ACLIONS .........oeeeee ettt ettt en 49
0.5.4 Partial factors fOr MAIETIALS ................cc.cccuoiiiiiiiie et 50

ANNEX A1 (NORMATIVE) APPLICATION FOR BUILDINGS 51

AT.1 FIELD OF APPLICATION ....cciiiiiiiiiiiiiiiiiieite ettt sttt s eae ettt 51

A1.2 COMBINATIONS OF ACTIONS .....cuuiuiiiiiieiietieteiiete ettt eens 51
AL2. 1 GORETAL ... ettt 51
AL.2.2 VAIUES Of Y JAUCLOFTS ...ttt 51

AT.3 ULTIMATE LIMIT STATES ...ttt eeie ettt ettt ettt e s s st et e st e st esaeeneeae e 52
Al1.3.1 Design values of actions in persistent and transient design SitUGLIONS................ccoeevevevenerenn.. 52
A1.3.2 Design values of actions in the accidental and seismic design Situations .............................. 56

A1.4 SERVICEABILITY LIMIT STATES .....iiutiiiiiiiiitiiiiiiieie ettt s s 57
A1.4.1 Partial fACtOFS fOF QCHIOMS ...........cccuiieeiuieeii et ettt ettt 57
A1.4.2 Serviceability CPTIOTIA............c.cccueiiieeeee et 57
A1.4.3 Deformations and horizontal diSplacements.................cccooveveriiiiiciiiiieiee e 57
AL A A VIDFQIIOMS. ...ttt ettt 59

ANNEX A2 NORMATIVE) APPLICATION FOR BRIDGES 60
National Annex for ANNCX A2 oo, 60

A2.1 FIELD OF APPLICATION ....coiiiiiiiiiiiiiiiiiieiteeit ettt st s eae sttt 62

A2.2 COMBINATIONS OF ACTIONS ....ouviuiiiiiiiiiiiitiiteiieii ittt 63
A2. 2.1 GEREFAL ...ttt 63
A2.2.2 Combination rules for road Bridges .............c..cccccciiiiiiiiiioiiiiniiiit et 65
A2.2.3 Combination rules for fOOIDVIAZES .............ccociiviioiiiiiie et 66
A2.2.4 Combination rules for railway Bridges ...............ccccoociiiiiiiiiiiiiiiiieeee e 66
A2.2.5 Combinations of actions for accidental (non seismic) design SitUQtions .................c...c......... 67
A2.2.6 VAIUES Of W JACIOTS ..ottt ettt ettt en 67

A2.3 ULTIMATE LIMIT STATES ...ttt ettt ettt ettt et s s st e b ene e e 70
A2.3.1 Design values of actions in persistent and transient design SitUGLIONS ...............cccccevvereene. 70
A2.3.2 Design values of actions in the accidental and seismic design situations ............................. 75

A2 .4 SERVICEABILITY AND OTHER SPECIFIC LIMIT STATES .....cocuiiiiiiiiiiiiiiiiiiiieeiieiceieie e 76
A2.4. 1 GOREITAL ... ettt 76
A2.4.2 Serviceability criteria regarding deformation and vibration for road bridges ..................... 77

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/BSI/135558542/BS-EN-1990?src=spdf
http://dx.doi.org/10.3403/03202162U

BS EN 1990:2002+A1:2005
EN 1990:2002+A1:2005 (E)

A2.4.3 Verifications concerning vibration for footbridges due to pedestrian trafic ......................... 77
A2.4.4 Verifications regarding deformations and vibrations for railway bridges ............................ 79
ANNEX B (INFORMATIVE) MANAGEMENT OF STRUCTURAL RELIABILITY FOR
CONSTRUCTION WORKS 86
B1 SCOPE AND FIELD OF APPLICATION ......cceiiuiiiieoueeeeeeueeeeeeeteeeeeeaeeeeeeaeeeeeaeeeeeeseeeeeeaaeeeeeaeeeeeenneeeeennens 86
B2 SYMBOLS ...t e e e e ettt e e e et e e et e e e e e e e e e eeaeeeeataaeeeaaeeeeeaes 86
B3 RELIABILITY DIFFERENTIATION .....cccutiiiiiutireaiteeeeeiareeeestseeeeesssesesssseessassesesasssesessnssessasseseasnsseessnnses 87
B3.1 CONSEQUENCES CLASSES ..o 87
B3.2 Differentiation by B VAIUES...............ccccooveiiiiiieiiieieieiee et 87
B3.3 Differentiation by measures relating to the partial fAcCtOrs.................cccoevvveviievieieecieeieineenns 88
B4 DESIGN SUPERVISION DIFFERENTIATION ......ccciutiieiitieeessireeeesereeeessseeessssseeassssesessssseessssseesssssesesssses 88
B5 INSPECTION DURING EXECUTION........uuuuiiiiiieeeeeeiiitteeeeeeeeeeeetatreeeeeeeeeeissssseeeeeeaeessssssseseeseeasisssssesseseaans 89
B6 PARTIAL FACTORS FOR RESISTANCE PROPERTIES ......cceiiuuiieeeiutieeeeieeeeeeieeeeeeaeeeeeeaaeeeeeveeeeeeanseeeennnens 90
ANNEX C (INFORMATIVE) BASIS FOR PARTIAL FACTOR DESIGN AND RELIABILITY
ANALYSIS 91
C1 SCOPE AND FIELD OF APPLICATIONS .....oviiiiiuiieeeeeeeeeeeteeeeeeaeeeeeeaeeeeeeaeeeeeeeaaeeeeeaeeeeeenaeeeeenneeeeenneeeens 91
C2 SYMBOLS ...ttt et e e et e e e et e e e et e e e e ate e e e etae e e eetaeeeeeateeeeeaseeeeeaeeeeeetteeeeaareeeeeaanens 91
C3 INTRODUGCTION ...eoiiitiieeeeitiee e ettt e e ettteeeettteeeeeatseeesaaseaeasatseseessseeesassaeaesssseseasssseeeassseeeasssesesansseseensseens 92
C4 OVERVIEW OF RELIABILITY METHODS......cccetuttteiitttteeetreeeessseeeessseeeasseeessssssesssssessssssessssssssssssssseeans 92
C5 RELIABILITY INDEX [....vitiutettititettetistenieteesetestesessessesessensesessessesseseasensessesessensesessenseseasensesessensensesennas 93
C6 TARGET VALUES OF RELIABILITY INDEX f3.....ccviuiitiitiiietietiteeeetesteseeteesesessetesseseetessessessesessessesessessesean 94
C7 APPROACH FOR CALIBRATION OF DESIGN VALUES ......uviiiiiitiieeieteeeeeeteeeeeeeeeeeeeeeeeeeaaeeeeeenneeeeeneneens 95
C8 RELIABILITY VERIFICATION FORMATS IN EUROCODES ......cuuvviiiiiiiieeeiiee e et et eaeeeeeiree e 97
C9 PARTIAL FACTORS IN[EN L1990 .....ueviiieiiiiie ettt et e et e e e earaeeeeavaeeans 98
(O LU 7N @ 0PSSO 99
ANNEX D (INFORMATIVE) DESIGN ASSISTED BY TESTING 101
D1 SCOPE AND FIELD OF APPLICATION .....ccciiutiieeeiuirieeeiereeeessseeeasssseeeassssesesssseseassssesssssssesssssssssasssseesannes 101
I D6 Y/1210) 51 RO 101
D3 TYPES OF TESTS ..uttiieeuttee e ettt e eeette e e eetee e e eeate e e e eeateeeeeaaaeeeeeaaaeeeeetaeeeeeeaseeeeeasseeeaasteseeesseeeeeasseeennseneeans 102
D4 PLANNING OF TESTS....uttttiittteeeetteeeeetteeeeiureeeaeotseseassseeesssseseaasasesaasssseeasssssasaasseseaassssseanssseesaasseseanns 103
D5 DERIVATION OF DESIGN VALUES......uuttiieitiiteeiirteeestteeesstseeeassseeesssssesesssseseasssessssssssssssssssssssseseanes 105
D6 GENERAL PRINCIPLES FOR STATISTICAL EVALUATIONS .....coiiuiiiiiiieieeeeieeeeeeeeee e e e e e e eeennee e 106
D7 STATISTICAL DETERMINATION OF A SINGLE PROPERTY ....eceiouuiiieiiiiieeeeeiteeeeeeieeeeeeieeeeeeeveeeeeareeeeenneas 106
D7.1 GEREIAL...........ccooe oo 106
D7.2 Assessment via the characteristic ValUe ...................ccccoooeieeeeeiiiieeee e 107
D7.3 Direct assessment of the design value for ULS VerifiCtions.................cccccuvceivenoenciancnannnn. 108
D8 STATISTICAL DETERMINATION OF RESISTANCE MODELS .....cuuvviiiiiiiieeeitieeeeecieeeeeeieeeeeeaeeeeeearee e e 109
DE. 1 GEREIAL..........cc.oooe oo 109
D&.2 Standard evaluation procedure (Method (@))...............ccoccuevieiiiiiiiiiiieeieee e 109
DI8.2.1 GENEIAL......oceeieieieeeeeeeee e ettt e e et e ettt et et e et et e e e eareennes 109
D8.2.2 Standard PrOCEAULIE ..........coueieiieiiitiieieet ettt ettt ea ettt es e bt b e e st e st eseebeseenseneeneas 110
D&.3 Standard evaluation procedure (Method (D))............ccccoovieciaoiiiiiiieeeeee e 114
D8.4 Use of additional prior knOWIedge ....................cccccooiiiiiiiiiiiiioiiiiee e 114
BIBLIOGRAPHY 116

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/BSI/135558542/BS-EN-1990?src=spdf
http://dx.doi.org/10.3403/03202162U

BS EN 1990:2002+A1:2005
EN 1990:2002+A1:2005 (E)

Foreword

This document (EN 1990:2002) has been prepared by Technical Committee CEN/TC
250 "Structural Eurocodes", the secretariat of which is held by BSI.

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 October 2002, and
conflicting national standards shall be withdrawn at the latest by March 2010.

This document supersedes ENV 1991-1:1994.

CEN/TC 250 is responsible for all Structural Eurocodes.

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

Foreword to amendment A1l

This European Standard (EN 1990:2002/A1:2005) has been prepared by Technical
Committee CEN/TC 250 “Structural Eurocodes”, the secretariat of which is held by
BSI.

This Amendment to the EN 1990:2002 shall be given the status of a national standard,
either by publication of an identical text or by endorsement, at the latest by June 2006,
and conflicting national standards shall be withdrawn at the latest by June 2006.

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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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 provisions ¢¢] in force in the Member
States and, ultimately, would replace them.

For fifteen years, the Commission, with the help of a Steering Committee with Repre-
sentatives 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, the 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 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 De-
cisions dealing with European standards (e.g. the Council Directive 89/106/EEC on
construction products - CPD - and & Council Directives 2004/17/EC and 2004/18/EC
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 con-
sisting of a number of Parts:

Eurocode : Basis of Structural 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

Eurocode standards recognise the responsibility of regulatory authorities in each Mem-
ber 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.

! 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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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 Re-
quirement 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 ETAs)

The Eurocodes, as far as they 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 stan-
dards %9 and ETAGs (¢ 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 parts of works and structural construction products
of both a traditional and an in-novative 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.

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. :

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 harmonised ENs 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 calcula-
tion 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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— 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 Eurocodes-.

It may also contain

— decisions on the application of informative annexes,

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

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

There is a need for consistency between the harmonised technical specifications for
construction products and the technical provisions for works*. Furthermore, all
the information accompanying the CE Marking of the construction products which &2 use
the Euro-codes shall clearly mention which Nationally Determined Parameters have
been taken into account.

Additional information specific to [EN 199(

EN 1990 describes the Principles and requirements for safety, serviceability and dura-
bility of structures. It is based on the limit state concept used in conjunction with a par-
tial factor method.

For the design of new structures, [EN 199( is intended to be used, for direct application,
together with Eurocodes EN 1991 to 1999.

also gives guidelines for the aspects of structural reliability relating to safety,
serviceability and durability :
— for design cases not covered by EN 1991 to EN 1999 (other actions, structures not
treated, other materials) ;
— to serve as a reference document for other CEN TCs concerning structural matters.

EN 199( is intended for use by :

— committees drafting standards for structural design and related product, testing and
execution standards ;

— clients (e.g. for the formulation of their specific requirements on reliability levels and
durability) ;

— designers and constructors ;

— relevant authorities.

may be used, when relevant, as a guidance document for the design of struc-
tures outside the scope of the Eurocodes EN 1991 to EN 1999, for :

— assessing other actions and their combinations ;

— modelling material and structural behaviour ;

— assessing numerical values of the reliability format.

4 see Art.3.3 and Art.12 of the CPD, as well as 4.2, 4.3.1,4.3.2 and 5.2 of ID 1.
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