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EN 1990 - SCOPE OF PRESENTATION

An overview of EN 1990, in particular

• EN 1990 ’s objectives, scope and interaction with
the other Eurocodes

• The requirements
• Design situations, limit states and actions
• The verification procedure and partial factors
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LINKS BETWEEN THE EUROCODES
EN 1990

EN 1991

EN 1992 EN 1993    EN 1994
EN 1995      EN 1996   EN 1999

EN 1998EN 1997

Structural safety,    
serviceability and 
durability

Actions on 
structures

Design and detailing

Geotechnical and 
Seismic design
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EN 1990: EUROCODE: BASIS OF 
STRUCTURAL DESIGN

EN 1990 is the key Head Eurocode
For the design of buildings and civil engineering
works every Eurocode part from, 

• EN 1991:Eurocode 1: Actions on Structures, and 
• The design Eurocodes EN 1992 to EN 1999

has to be used together with EN 1990

EN 1990 provides the material independent and 
safety related information required for the design of 
buildings, and civil engineering works for the 
Eurocodes suite.
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EN 1990 : EUROCODE: BASIS OF 
STRUCTURAL DESIGN: CONTENTS

Foreword
Section 1: General
Section 2: Requirements
Section 3: Principles of limit states
Section 4: Basic variables
Section 5: Structural analysis and design assisted by

testing
Section 6: Verification by the partial factor method

Annex A(n) (N): Application for buildings (1); bridges (2) 
Annex B (I): Management of structural reliability for

construction works
Annex C (I): Basis for partial factor design and

reliability analysis
Annex D (I): Design assisted by testing
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EN 1990: EUROCODE BASIS OF 
STRUCTURAL DESIGN

Objectives of  EN 1990: Basis of Design
EN 1990 establishes principles and requirements for the
• Safety
• Serviceability
• Durability
of structures;  and describes
• The basis for their design and verification,  and
• Gives guidelines for related aspects of structural 
reliability
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EN 1990 :  EUROCODE: BASIS OF 
STRUCTURAL DESIGN

THE REQUIREMENTS IN EN 1990

• Fundamental requirements (safety; 
serviceability; robustness and fire)

• Reliability differentiation
• Design working life
• Durability
• Quality Assurance
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The fundamental requirements in 
EN 1990 for the reliability of 
construction works include :

Structural safety: A structure shall be 
designed and executed in such a way that it 
will, during its intended life with appropriate 
degrees of reliability, and in an economic 
way sustain all actions likely to occur 
during execution and use. Safety of people, 
the structure and contents. 

Serviceability: A structure shall be 
designed and executed in such a way that it 
will, during its intended life with appropriate 
degrees of reliability and in an economic 
way remain fit for the use for which it is 
required. Functioning, comfort and  
appearance of the structure
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Explosion at 
Ronan Point

1968

The fundamental
requirements in EN 1990 for 
the reliability of construction 
works include :

Robustness: A structure 
shall be designed and executed 
in such a way that it will not be 
damaged by events such as 

• Explosions
• Impact and
• Consequences of human 
errors

to an extent disproportionate to 
the original cause
Note:  The events to be taken 
into account are those agreed 
for an individual project with 
the client and the relevant 
authority
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EN 1991-1-7 – Strategies for Accidental Design 
Situations

 

  ACCIDENTAL DESIGN 
SITUATIONS 

  

       

STRATEGIES BASED ON IDENTIFIED 
ACCIDENTAL ACTIONS 
e.g. explosions and impact 

 STRATEGIES BASED ON LIMITING THE EXTENT 
OF LOCALISED FAILURE 

       

DESIGN THE 
STRUCTURE TO 

HAVE SUFFICIENT 
ROBUSTNESS 

PREVENTING 
OR REDUCING 
THE ACTION 

e.g. protective 
measures 

DESIGN 
STRUCTURE TO 

SUSTAIN THE 
ACTION 

 ENHANCED 
REDUNDANCY 

e.g. alternative 
load paths 

KEY ELEMENT 
DESIGNED TO 

SUSTAIN NOTIONAL 
ACCIDENTAL 
ACTION Ad 

PRESCRIPTIVE 
RULES 

e.g. integrity 
and ductility 
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EN 1990 :  EUROCODE: BASIS OF 
STRUCTURAL DESIGN

THE REQUIREMENTS IN EN 1990

• Fundamental requirements (safety; 
serviceability; robustness and fire)

• Reliability differentiation
• Design working life
• Durability
• Quality Assurance
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EN 1990: EUROCODE: BASIS OF 
STRUCTURAL DESIGN 

Reliability Differentiation

The choice of the levels of reliability for a particular 
structure should take account of the relevant factors, 
including :

• the possible cause and /or mode of attaining a limit state;
• the possible consequences of failure in terms of risk to life, 

injury, potential economical losses;
• public perception to failure;
• the expense and procedures necessary to reduce the risk of 

failure.
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EN 1990: DEFINITION OF CONSEQUENCES CLASSES

Agricultural buildings where 
people do not normally enter 
(e.g. for storage), 
greenhouses

Low consequence for loss of human life, 
and economic, social or environmental 
consequences small or negligible

CC1

Residential and office 
buildings, public buildings 
where consequences of 
failure are medium (e.g. an 
office building)

Medium consequence for loss of human 
life, economic, social or environmental 
consequences considerable

CC2

Grandstands, bridges, public 
buildings where 
consequences of failure are 
high (e.g. a concert hall)

High consequence for loss of human life, 
or economic, social or environmental 
consequences very great

CC3

Examples of buildings and 
civil engineering works

DescriptionConsequences 
Class
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Depending upon the consequences of failure, the main 
tools selected in EN1990 Annex B for the management of 
structural reliability of construction works are: 

• differentiation by β (reliability index) values; at this        
stage, this is a specialist activity;  
• modification of partial factors;
• design supervision differentiation;
• inspection during execution

EN 1990: TOOLS FOR THE MANAGEMENT OF 
STRUCTURAL RELIABILITY
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EN 1990: PROBABILITIES 
OF FAILURE ASSOCIATED 

WITH LIMIT STATES
Value associated with β

= 3,8 (ULS, 50 years
reference period)

Value associated with β = 
1,5 (SLS, 50 years reference

period)
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EN 1990 :  EUROCODE: BASIS OF 
STRUCTURAL DESIGN

THE REQUIREMENTS IN EN 1990

• Fundamental requirements (safety; 
serviceability; robustness and fire)

• Reliability differentiation
• Design working life
• Durability
• Quality Assurance
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The fundamental
requirements for design 
working life states :
The design working life is the 
assumed period for which a 
structure is to be used for its 
intended purpose with anticipated 
maintenance but without major 
repair being necessary

a design working life of 

• 50 years for buildings

• 100 years for bridges and 

is recommended in EN 1990.



EU-Russia cooperation on standardisation for construction – Moscow, 9-10 October 2008 18

EUROCODES
A tool for building safety and
reliability enhancement

EN 1990  – INDICATIVE DESIGN WORKING LIFE

(1) Structures or parts of structures that can be dismantled with a view of 
being re-used should not be considered as temporary

Monumental building structures, highway and 
railway bridges, and other civil engineering 
structures 

1005

Building structures and other common 
structures, not listed elsewhere in this table 

504

Agricultural and similar structures 15 to 303

Replaceable structural parts, e.g. gantry 
girders, bearings 

10 to 252

Temporary structures (1) 101

Examples design working 
Indicative life 
(years) 

Design 
working life 
category 
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EN 1990 :  EUROCODE: BASIS OF 
STRUCTURAL DESIGN

THE REQUIREMENTS IN EN 1990

• Fundamental requirements (safety; 
serviceability; robustness and fire)

• Reliability differentiation
• Design working life
• Durability
• Quality Assurance
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ULTIMATE LIMIT-STATE ::
• the safety of the
structure
• the safety of people
• In special 
circumstances the
protection of the 
contents

SERVICEABILITY LIMIT-STATE
•• Functioning of the structure or structural 
members under normal use,
• comfort of people,
• appearance of construction works

• loss of equilibrium of the structure or 
any part of it, considered as a rigid
body 

• failure by excessive deformation, 
transformation of the structure or any
part of it into a mechanism, rupture, 
loss of stability of the structure or any
part of it, including supports and 
foundations

• failure caused by fatigue or other
time-dependent effects
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EN 1990: EUROCODE: BASIS OF 
STRUCTURAL DESIGN

Design Situations
Design situations are classified in EN 1990 as follows:

• persistent design situations, which refer to the conditions of 
normal use

• accidental design situations, which refer to exceptional 
conditions applicable to the structure or to its exposure, e.g. to 
fire, explosion, impact or the consequences of localised failure

• seismic design situations, which refer to conditions applicable 
to the structure when subjected to seismic events

• transient design situations which refer to temporary conditions 
applicable to the structure, e.g. during execution or repair 
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EN 1990: VARIABLE  ACTIONS –
Representative Values

 

Characteristic value Qk 

Combination value ψoQk 

Frequent value ψ1Qk 

Quasi-permanent value ψ2Qk 

Time  

Instantaneous value of Q  

Δt2 Δt1  Δt3 
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Action ψ0 ψ1 ψ2 

Imposed loads in buildings, category (see 
EN 1991-1-1) 
Category A : domestic, residential areas 
Category B : office areas 
Category C : congregation areas 
Category D : shopping areas 
Category E : storage areas 

 
 

0,7 
0,7 
0,7 
0,7 
1,0 

 
 

0,5 
0,5 
0,7 
0,7 
0,9 

 
 

0,3 
0,3 
0,6 
0,6 
0,8 

Category F : traffic area,  
                     vehicle weight ≤ 30kN 
Category G : traffic area, 
                     30kN < vehicle weight ≤ 160kN 
Category H : roofs 

 
0,7 

 
0,7 
0 

 
0,7 

 
0,5 
0 

 
0,6 

 
0,3 
0 

Snow loads on buildings (see EN 1991-1-3)*    
– Finland, Iceland, Norway, Sweden 0,70 0,50 0,20 
– Remainder of CEN Member States, for sites 

located at altitude H > 1000 m a.s.l. 
0,70 0,50 0,20 

– Remainder of CEN Member States, for sites 
located at altitude H ≤ 1000 m a.s.l. 

0,50 
 

0,20 0 

Wind loads on buildings (see EN 1991-1-4) 0,6 0,2 0 
Temperature (non-fire) in buildings (see EN 
1991-1-5) 

0,6 0,5 0 

NOTE  The ψ values may be set by the National annex. 
* For countries not mentioned below, see relevant local conditions. 

EN 1990: 
Recommended 

values of ψ
factors for 
buildings
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Verifications of static equilibrium and resistance

Individual verifications are performed

Ultimate limit states of static equilibrium (EQU):
Ed,dst ≤ Ed,stb

Ultimate limit states of resistance (STR/GEO):
Ed ≤ Rd

EN1990 : EUROCODE: BASIS OF 
STRUCTURAL DESIGN
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EN1990 : EUROCODE: BASIS OF STRUCTURAL 
DESIGN

Ultimate limit states
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Expressions (6.10a) and (6.10b)
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Ultimate limit states of STR/GEO - Fundamental combination
for persistent and transient design situations

0,85 ≤ ξ ≤ 1,00

EN1990 : EUROCODE: BASIS OF STRUCTURAL 
DESIGN
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UK Calibration EN 1990 vs BSI (one variable action) for choice of 
Exp. 6.10 or 6.10a/6.10b in the UK National Annex to EN 1990

0 0.2 0.4 0.6 0.8 1
3 

4 

5 

6 

. 

BSI 

A 

B 
B 

C 

β

χ
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Accidental design situations : expression 6.11b

∑ ∑
≥ >

++++
1 1

,,21,1,21,1, "")(""""""
j i

ikikdjk QQorAPG ψψψ

EN1990 - EUROCODE : BASIS OF 
STRUCTURAL DESIGN

Seismic design situations : expression 6.12b

∑ ∑
≥ >

+++
1 1

,,2, """"""
j i

ikiEdjk QAPG ψ
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Serviceability limit states
It shall be verified that :

Ed ≤ Cd (6.13)

where :

Cd is the limiting design value of the relevant serviceability criterion

Ed is the design value of the effects of actions specified in the 
serviceability criterion, determined on the basis of the relevant 
combination

EN1990 : EUROCODE: BASIS OF 
STRUCTURAL DESIGN
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Serviceability limit states : combinations of actions

CharacteristicCharacteristic CombinationCombination ((irreversibleirreversible SLS)SLS)

FrequentFrequent CombinationCombination ((reversiblereversible SLS)SLS)

QuasiQuasi--permanent permanent CombinationCombination ((reversiblereversible SLS)SLS)

∑ ∑
≥ >

+++
1 1

,,01,, """"""
j i

ikikjk QQPG ψ

∑ ∑
≥ >

+++
1 1

,,21,1,1, """"""
j i

ikikjk QQPG ψψ

∑ ∑
≥ ≥

++
1 1

,,2, """"
j i

ikijk QPG ψ

EN1990 : BASIS OF STRUCTURAL DESIGNEN1990 : BASIS OF STRUCTURAL DESIGN
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EN 1990: EUROCODE:BASIS 
OF STRUCTURAL DESIGN

Conclusions
EN 1990 is the key head code 
in the Eurocode suite setting out 
safety requirements for design 
of buildings and works and 
construction products for CE 
marking. EN 1990 encourages 
innovation and good design.
Not designed by 
EN 1990!
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EN 1990: Selected Background Documents and 
further reading

1) ISO 2394: General principles on reliability for structures
2) CEN/TC250 PT for ENV 1991-1: Basis of Design; 

Background Document EC1:Part1: Basis of Design. 
ECCS 1996.

3) Gulvanessian H, Calgaro J-A, Holicky M: Designers’
Guide to EN 1990: Eurocode: Basis of Structural Design.
Thomas Telford, 2002.

4) Calgaro J-A, Gulvanessian H: Management of reliability 
and risk in the Eurocode system. Conference – Safety, 
Risk and Reliability, Malta – Trends in Engineering. 
IABSE 2001.

5) Gulvanessian, H., Holický, M: Eurocodes: Using 
reliability analysis to combine action effects, Proceedings 
of the Institution of Civil Engineers, Structures and 
Buildings, Thomas Telford. August 2005.

6) CEB Bulletin 203/204/205 CEB-FIP Model Code 90, 
CEB 1991.

7) Leonardo da Vinci Project CZ/02/B/F/PP-134007: 
Implementation of Eurocodes: Handbook 1: Basis of 
Structural Design

8) www.eurocodes.co.uk
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Thank you for
your attention


