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European foreword
This document (FprEN 1998-1-1:2024) has been prepared by Technical Committee CEN/TC 250
“Structural Eurocodes”, 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 document is currently submitted to the Formal Vote.

Together with EN 1998-1-2:202%, this document will partially supersede EN 1998-1:2004. 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 main changes compared to the previous edition are listed below:

— Simplification of the national-level global safety choice through seismic action classes

— New reliability-based definition of partial factors

— Homogenisation of Limit States’ definitions across all parts and with improved consistency with EN
1990 (ULS and SLS)

— Unambiguous definition of site classification introducing the depth of the bedrock formation

— Definition of one standard elastic response spectrum instead of two by introducing two parameters
in place of ag

— New definition of ductility classes

— Deepening of the two possible approaches for analysis: force-based or displacement-based;
modelling, analysis and associated verifications

— Improved definition of the behaviour factor (decomposed in three components) for the force-based
approach

— Introduction of deformation criteria and strength models for the displacement-based approach
— New coverage for structures equipped with anti-seismic devices and dissipative components
The Eurocodes recognise 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.



FprEN 1998-1-1 - Preview only Copy via ILNAS e-Shop

FprEN 1998-1-1:2024 (E)

0 Introduction

0.1 Introduction to the Eurocodes

The Structural Eurocodes comprise the following standards generally consisting of a number of Parts:
e EN 1990 Eurocode — Basis of structural and geotechnical design
e EN 1991 Eurocode 1 — Actions on structures
e EN 1992 Eurocode 2 — Design of concrete structures
e EN 1993 Eurocode 3 — Design of steel structures
e EN 1994 Eurocode 4 — Design of composite steel and concrete structures
e EN 1995 Eurocode 5 — Design of timber structures
e EN 1996 Eurocode 6 — Design of masonry structures
e EN 1997 Eurocode 7 — Geotechnical design
e EN 1998 Eurocode 8 — Design of structures for earthquake resistance
e EN 1999 Eurocode 9 — Design of aluminium structures
e  New parts are 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 1998 (all parts)

EN 1998 (all parts) defines the rules for the seismic design of new buildings and other structures, as well
as temporary ones, including geotechnical aspects.

EN 1998 (all parts) also defines the rules for the seismic assessment and retrofit of existing buildings and
other structures.

EN 1998 (all parts) additionally covers the verification of structures in the seismic design situation during
construction, when required.

For the design of structures in seismic regions, the provisions of EN 1998 (all parts) are to be applied in
conjunction with the relevant provisions of EN 1990 to EN 1997 and EN 1999.

EN 1998 (all parts) applies to structures of consequence classes CC1, CC2 and CC3, as defined in EN 1990.
The provisions in the Eurocodes do not entirely cover design rules needed for structures classified as
CC4. For these structures, additional provisions to those given in the Eurocodes can be needed.

Given that seismic hazard is characterised by a significant uncertainty, a null seismic risk is not achievable
in practice. Therefore, in Eurocode 8, the seismic action is represented in a conventional form,
proportional in amplitude to earthquake ground motions likely to occur at a given location and
representative of their frequency content. This representation is not the prediction of a particular seismic
movement, and such a movement could give rise to more severe effects than those of the seismic action
considered, inflicting damage greater than the one described by the Limit States contemplated in EN 1998
(all parts).
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In addition, engineering methods are associated with assumptions that cannot be verified when
considering the effects of the seismic action, under which structures are assumed to respond in the non-
linear regime. Such uncertainties are taken into account according to the general framework of EN 1990,
with a residual risk of underestimation of their effects.

EN 1998 is subdivided in various parts:

e EN 1998-1-1 Eurocode 8 — Design of structures for earthquake resistance — Part 1-1: General rules
and seismic action

e EN 1998-1-2 Eurocode 8 — Design of structures for earthquake resistance — Part 1-2: Buildings
e EN 1998-2 Eurocode 8 — Design of structures for earthquake resistance — Part 1-2: Bridges

e EN 1998-3 Eurocode 8 — Design of structures for earthquake resistance — Part 3: Assessment and
retrofitting of buildings and bridges

e EN 1998-4 Eurocode 8 — Design of structures for earthquake resistance — Part 4: Silos, tanks,
pipelines, towers, masts and chimneys

e EN 1998-5 Eurocode 8 — Design of structures for earthquake resistance — Part 5: Geotechnical
aspects, foundations, retaining and underground structures

0.3 Introduction to EN 1998-1-1

This document contains general requirements for the earthquake resistant design of all types of
structures covered by EN 1998 (all parts), including definition of the seismic action and the description
of the methods of analysis and verification.

The definition of the seismic action allows adaptation to a local specific seismic context through
Nationally Determined Parameters defined in the National Annex or through a site-specific assessment.
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 1998-1-1
National choice is allowed in this document where explicitly stated within notes. National choice includes

the selection of values for Nationally Determined Parameters (NDPs).

The national standard implementing EN 1998-1-1 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 document is to be used.

When no national choice is made and no default is given in this document, the choice can be specified by
a relevant authority or, where not specified, agreed for a specific project by appropriate parties.



