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The EUROCODEs

The European Commission’s objective is for:

“The Eurocodes to establish a set of common 
technical rules for the design of buildings and civil 
engineering works which will ultimately replace the 
differing rules in the various Member States”

“Elimination of technical obstacles to trade and the 
harmonisation of technical specifications”
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The first EC drafts
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1980’s



“The way forward for the Eurocodes implementation in the Balkans”, 10-11 October 2018, Tirana 

The ENVs

EC 1
Eurocode 1

EUROPEAN 
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Basis of design and 
actions on structures

Part 1: Basis of design

1990’s

EC 3
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EUROPEAN 
PRESTANDARD

Design of steel 
structures

Part 1.1: general rules 
and rules for buildings
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The “1st generation” 2007

EN Number The Structural Eurocodes (58 parts) N° of Parts

EN 1990 Eurocode: Basis of structural design 1

EN 1991 Eurocode 1: Actions on structures 10

EN 1992 Eurocode 2: Design of concrete structures 4

EN 1993 Eurocode 3: Design of steel structures 20

EN 1994 Eurocode 4: Design of composite steel and concrete structures 3

EN 1995 Eurocode 5: Design of timber structures 3

EN 1996 Eurocode 6: Design of masonry structures 5

EN 1997 Eurocode 7: Geotechnical design 3

EN 1998 Eurocode 8: Design of structures for earthquake resistance 6

EN 1999 Eurocode 9: Design of aluminium structures 3



“The way forward for the Eurocodes implementation in the Balkans”, 10-11 October 2018, Tirana 

The ECs
EN1990

EN1991

EN1992   EN1993   EN 1994

EN1995   EN1996   EN 1999

EN1997 EN1998

Structural safety,    

serviceability, durability and 

robustness

Actions on structures

Design and detailing

Seismic 

design
Geotechnical 

design
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The 1st generation of Eurocodes

• A tremendous achievement: “the most comprehensive and 
technically advanced suite of standards for structural and geotechnical 
design in the world”

• 33 CEN countries (EU + EFTA) 

• 1’800 € billion – annual value of the European construction market 
(~6-7% if the European GDP)

• 75 € billion annual value of the EU market for design services

• 500’000 engineers
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The “1st generation” of Eurocodes

• a complete set of design standards that cover all principal 
construction materials, all major fields of structural engineering and 
a wide range of types of structures 

• flexible,  offering  the  possibility  for  each  country  to  choose  
the  levels  of  safety and specific data or methods through the 
Nationally Determined Parameters (~1’100)

• a  major  tool  for  the  successful  removal  of  trade  barriers 
for  construction products and services 

• contribute to the safety and protection of the people in the built 
environment, on the basis of the best possible scientific advice

• a common basis for technical and scientific collaboration 
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The ECs are intended:

• As a means for enabling building and civil engineering works to comply 
with the Basic Requirements for Construction Works 1, 2 and 4 of the 
Construction Products Regulation (EU/305/2011), mechanical resistance 
and stability, safety in case of fire and safety in use

• As a basis for specifying public construction and related engineering 
service contracts. 

• As a framework for drawing up harmonised technical specifications for 
construction products. 

CEN/TC250 Business plan 2017
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The “1st generation”

ENs

2007 2010

1st Generation

Withdrawal of conflicting 
national standards

Publication of National Annexes

Implementation and use
Railway  Station (Guillemins) – Liège, 

Belgium [EC2/3]

Millau bridge (FR)  [EC3]
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Evolution of the ECs:

• It is widely recognised that long-term confidence in the codes requires 
the Eurocodes to evolve in an appropriate manner

• The M/515 work programme focuses on ensuring the standards remain fully 
up to date through embracing new methods, new materials, and new 
regulatory and market requirements

• further harmonisation and a major effort to improve the ease of use of 
the suite of standards for practical users
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Towards the 2nd generation

ENs
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CEN/TC250

• 11 SCs

• 5 WGs

• 2 HGs

• 77 discrete tasks

• over 1’000 experts 
involved
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Phasing of work
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Evolution of ECs, a transparent process

Phase 1 – Informal Enquiry Comments (approx)
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Evolution of ECs, key objectives
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Evolution of ECs, key objectives:

• Aspects of the assessment, re-use and retrofitting of existing structures
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Evolution of ECs, key objectives:

• Strengthening of the requirements for robustness 

Ronan Point - UK 

(16.05.1968)

CDG Airport collapse of 

terminal 2E Paris (2004)

Pipers Row Car Park, 

Wolverhampton, UK, progressive 

collapse, punching shear (1997)
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Evolution of ECs, key objectives:

• Development of a new Structural Eurocode on Glass Structures

2006 2011

90 glass panels 15 glass panels
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Evolution of ECs, key objectives:

• Steps  towards  the development  of  new  Eurocodes  on  membrane  
structures and  structural applications of Fibre Reinforced Polymers 

Nelson Mandela Bridge in 
Alkmaar (NL)

FRP movable deck
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Evolution of ECs, key objectives:

• Increase the coverage of EC1 on actions on structures:

• Atmospheric Icing

• Actions from Waves and Currents

Waves and Currents [ISO 21650, …..]Atmospheric Icing 
[ISO 12494, …..]
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Evolution of ECs, key objectives:

• Provide answers to the Systematic Reviews of the 58 parts: users’ 
confidence in Eurocodes retained as they remain state-of-the-art documents 

• Relevant sustainability consideration incorporated within design  
requirements, supporting the EC objectives, including those for energy 
saving and waste accrual 

• Climate change consideration embraced within Eurocodes, to provide 
increased resilience of long-life infrastructure assets

• It is a fundamental requirement of TC 250 that all the M/515 work, including 
revisions to existing parts and preparation of new parts, will be 
accompanied by background documents that are to be made available to 
users of the Eurocodes
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Evolution of ECs, key objectives:

• Improving the ease of use of the Eurocodes, particularly for day-to-day 
calculations

• Increased harmonisation through a reduction in National Determined 
Parameters, or convergence of values used

• Aspects of the assessment, re-use and retrofitting of existing structures

• Strengthening of the requirements for robustness 

• Development of a new Structural Eurocode on Glass Structures

• Steps  towards  the development  of  new  Eurocodes  on  membrane  
structures and  structural applications of Fibre Reinforced Polymers 

• Increase the coverage of EC1 on actions on structures (Atmospheric Icing, 
Actions from Waves and Currents)
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Simplification 

After the publication of the 1st generation (2007) 
the discussion about the “simplification” of ECs 
initiated:

- ECs academically based and therefore 
designers need to be more competent in the 
background rules before application

- Different approaches from the consolidated 
national practices

- Need to cater for complexity and at the same 
time provide rules for the every day “simple” 
application cases

- “Simplification” of rules not “simplistic rules”
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Simplification 
TC250 meeting in Helsinki June 2010 – Resolution N. 280

Subject: CEN/TC 250 – simplification of Eurocodes 

CEN/TC 250 acknowledges the challenge established in the Programming Mandate M/466 addressed  to  
CEN  in  the  field  of  the  Structural  Eurocodes  to  examine  the  potential  for simplification of rules in the 
further development of the Eurocodes.  

CEN/TC 250 agrees to work towards achieving such simplification in the further development of the 
Eurocodes to support the ease of their use by designers through: 

(i)  improving the clarity; 
(ii)  simplifying routes through the Eurocodes;  
(iii) limiting, where possible, the inclusion of alternative application rules; 
(iv) avoiding or removing rules of little practical use in design; 

CEN/TC  250  agrees  that  such  simplification  should  be  limited  to  the  extent  that  it  is 
technically justified and should seek to avoid additional and/or empirical rules for particular 
structure or structural-element types. 
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From “Simplification” to “Ease of Use”

CEN/TC 250 Position paper on enhancing ease of use of the 
Structural Eurocodes

“…Whilst respecting the achievements of the past,  our  vision  for  the  
second  generation  of  Structural  Eurocodes  is to  create  a  more  
user-orientated suite of design standards that are recognised as 
the most trusted and preferred in the world.”

2015
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Enhancing Ease of Use

5 pillars to enhance the Ease of Use of the Eurocodes

1. Statements of intent to meet users’ needs

2. Principles and related priorities

3. Examples

4. Strategic performance measures

5. Management, governance and support
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Enhancing Ease of Use

5 pillars to enhance the Ease of Use of the Eurocodes

1. Statements of intent to meet users’ needs

2. Principles and related priorities

3. Examples

4. Strategic performance measures

5. Management, governance and support



“The way forward for the Eurocodes implementation in the Balkans”, 10-11 October 2018, Tirana 

1
. 

S
ta

te
m

e
n

ts
 o

f 
in

te
n

t 
to

 m
e
e
t 

u
s
e
r
s
’ 

n
e
e
d

s



“The way forward for the Eurocodes implementation in the Balkans”, 10-11 October 2018, Tirana 

Enhancing Ease of Use
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Enhancing Ease of Use

5 pillars to enhance the Ease of Use of the Eurocodes

1. Statements of intent to meet users’ needs

2. Principles and related priorities

3. Examples

4. Strategic performance measures
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Common clauses for ECs parts
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EN 1992-1-1 (2004) Proposal

5.8 Analysis of second order effects with 
axial load
5.8.3 Simplified criteria
5.8.3.1 Slenderness criterion for isolated 
members
(1)  As an alternative to 5.8.2 (6), second order 
effects may be ignored if the slenderness  (as 
defined in 5.8.3.2) is below a certain value lim. 
Note: The value of lim for use in a Country may 

be found in its National Annex.  The 
recommended value follows from:
lim = 20  A  B  C / n (5.13N)

where:
A = 1 / (1+0,2ef); B =    , C = 1,7 – rm

ef effective creep ratio; see 5.8.4;
 = Asfyd / (Acfcd); mechanical reinf. ratio;

As total area of longitudinal reinforcement
n = NEd / (Acfcd); relative normal force
rm = M01 / M02; moment ratio
M01, M02 are the first order end moments

5.8 Analysis of second order effects with 
axial load
5.8.3 Simplified criteria
5.8.3.1 Slenderness criterion for isolated 
members
(1)  As an alternative to 5.8.2 (6), second order 
effects may be ignored if the slenderness  (as 

defined in 5.8.3.2) is below the limit value: 
lim = 11 / n for n < 0,41      (5.13)

where:
n = NEd / (Ac fcd).

Simpler formulae
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Annex A5
Application for Crane supporting structures

Annex A4
Application for Silos and Tanks

Annex A3
Application Towers and Masts

Annex A2
Application for Bridges

3
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Improving accessibility to technical provisions and ease of navigation between them 

Examples form EN1990 Annex E
(informative)

Additional robustness provisions for buildings

Annex D
(informative)

Design Assisted by Testing

Annex C
(informative)

Reliability analysis and code calibration

Annex B
(informative)

Management measures to achieve the 

intended structural reliability

Main text Operational 
(normative) 

Annexes

Specialist 
(informative) 

Annexes
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Table A.1.3 — Combinations of actions for ultimate limit states when using Formula (8.20)  

Design situation 
Fundamental 
(persistent/ 

transient)a   
Accidentalb   Seismicc   Fatiguee   

General formula for effects of actions  (8.4) 
Formula for combination of actions (8.20) (8.23) (8.24) (8.25) 

Permanent (Gd,i) 𝛾G,i𝐺k,i  𝐺k,i  𝐺k,i  𝐺k,i  

Leading variable (Qd,1) 𝛾Q,1𝑄k,1 
𝜓1,1𝑄k,1 or 

𝜓2,1𝑄k,1 𝜓2,j𝑄k,j  𝜓2,j𝑄k,j  
Accompanying variable (Qd,j) 𝛾Q,j𝜓0,j𝑄k,j  𝜓2,j𝑄k,j  

Prestress (Pd)d   𝛾P𝑃k  𝑃k  𝑃k  𝑃k  

Accidental (Ad) - 𝐴d  - - 

Seismic (AEd) - - 𝐴Ed ,ULS  - 

Fatigue (Qfat) - - - 𝑄fat  

a For persistent and transient design situations, when γQ,jψ0,j ≈ 1 the design value of the accompanying variable action can 

be approximated by its characteristic value. 

b In accidental design situations, the choice between ψ1 and ψ2 depends on details of the design situation, e.g. impact, fire, 

or survival after an accidental event or situation. Further guidance is given in the other Eurocodes and in the National Annex. 

c Depending on the magnitude of AEd,ULS, the seismic combination of actions covers both the near collapse (NC) and 

significant damage (SD) ultimate limit states defined in EN 1998. 

d The characteristic value of pre-stress Pk can be an upper, lower, or mean value, as specified in the other Eurocodes. 

e See 8.3.7.2 for conditions of use. 

 

EN1990 Combination of actions – (Annex A1 - Buildings)
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Enhancing Ease of Use

5 pillars to enhance the Ease of Use of the Eurocodes

1. Statements of intent to meet users’ needs

2. Principles and related priorities

3. Examples

4. Strategic performance measures

5. Management, governance and support
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Technical Reviewer

Detailed check on 
specific issues Detailed review to 

meet the objectives
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Evolution of ECs, key objectives:

• Improving the ease of use of the Eurocodes, particularly for day-to-day 
calculations

• Increased harmonisation through a reduction in National Determined 
Parameters, or convergence of values used

• Aspects of the assessment, re-use and retrofitting of existing structures

• Strengthening of the requirements for robustness 

• Development of a new Structural Eurocode on Glass Structures

• Steps  towards  the development  of  new  Eurocodes  on  membrane  
structures and  structural applications of Fibre Reinforced Polymers 

• Increase the coverage of EC1 on actions on structures (Atmospheric Icing, 
Actions from Waves and Currents)
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National Standards implementing Eurocodes
National Annex

European Commission recognises the responsibility of regulatory
Authorities in each EU member state in the determination of values
related to safety matters at national level through a National
Annex.



“The way forward for the Eurocodes implementation in the Balkans”, 10-11 October 2018, Tirana 

Increased harmonization 
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Increased harmonization 

Values and/or classes 
where alternatives 

are given in the 
Eurocodes
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Increased harmonization 

Values to be used 
where a symbol only 

is given in the 
Eurocodes
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Increased harmonization 

Country specific data 
(geographical, 

climatic, etc.), e.g. 
snow map

Snow Maps
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Increased harmonization 

NOTE 1   The formula to be used is Formula (8.20) unless the National Annex gives a different choice. 

The procedure to be 
used where 
alternative 

procedures are given 
in the Eurocodes
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Reducing NDPs
Nationally Determined Parameters (NDPs)

~1’100 NDPs in the Eurocode suite

EN 1990

3%

EN 1991

24%

EN 1992

15%

EN 1993

28%

EN 1996

4%

EN 1998

9%

EN 1999

6%

EN 1997

5%

EN 1995

2%

EN 1994

4%
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Increased harmonization 

…through a reduction in 
National Determined 

Parameters, or convergence 
of values used

Source JRC, May 2018
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Increased harmonization 

Source JRC, May 2018
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Increased harmonization 

Primary Objectives

Principles
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Increased harmonization 
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Increased harmonization 
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Increased harmonization Example: Snow Maps in NAs
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Increased harmonization 

Example: Comparison 
of NAs Snow Maps at 

Borders

29 Maps from 
National Annexes
Out of 30 NAs
available
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Thank you for your attention!

Stay in touch

http://eurocodes.jrc.ec.europa.eu/




