
Chapter Three: Introduction to the Eurocodes 
 

1.1  Background 
 

The Eurocodes are a set of structural design standards, developed by CEN (European Committee 

for Standardization) over the last 30 years, to cover the design of all types of structures in steel, 

concrete, timber, masonry and aluminum. Eurocodes are published under the designation EN 

1990 to EN 1999; each of these ten Eurocodes is published in several Parts and each Part is 

accompanied by a National Annex that implements the CEN document and adds certain national 

specific provisions. 

 
1.2  Format of the Structural Eurocodes 

There are ten separate Structural Eurocodes: 

EN 1990 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 aluminum structures. 

Each Eurocode is comprised of a number of ‘Parts’, which are published as separate 
documents. Each Part consists of: 



 Main body of text. 
 Normative annexes (مرفقات معيارية).  
 Informative annexes (مرفقات معلوماتية أو معرفية). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

Structural Eurocodes- an overview 

 
BS EN 1990, Eurocode Basis 

of Structural Design 

 
Structural safety, serviceability 
and durability 

 
BS EN 1991, Eurocode 1 Actions 

on Structures 

 
Actions on structures 

BS EN 1992, Eurocode 2: Concrete 
BS EN 1993, Eurocode 3: Steel 
BS EN 1994, Eurocode 4: Composite 
BS EN 1995, Eurocode 5: Timber 
BS EN 1996, Eurocode 6: Masonry 
BS EN 1999, Eurocode 9: Aluminum 

Design and detailing 

 
BS EN 1997, Eurocode 7 
Geotechnical design 

 
BS EN 1998, Eurocode 8 
Seismic design 

 
 
Geotechnical and seismic 
design 



EN 1990 Parts 

EN 1990:2002 Eurocode - Basis of structural design 

EN 1990:2002/A1:2005 Eurocode - Basis of structural design 

 

EN 1991 Parts 

 

EN 1991-1-1:2002 
Eurocode 1: Actions on structures - Part 1-1:  
General actions - Densities, self-weight, imposed loads 
for buildings 

EN 1991-1-2:2002 
Eurocode 1: Actions on structures - Part 1-2:  
General actions - Actions on structures exposed to fire 

EN 1991-1-3:2003 
Eurocode 1: Actions on structures - Part 1-3:  
General actions - Snow loads 

EN 1991-1-4:2005 
Eurocode 1: Actions on structures - Part 1-4:  
General actions - Wind actions 

EN 1991-1-5:2003 
Eurocode 1: Actions on structures - Part 1-5:  
General actions - Thermal actions 

EN 1991-1-6:2005 
Eurocode 1: Actions on structures - Part 1-6:  
General actions - Actions during execution 

EN 1991-1-7:2006 
Eurocode 1: Actions on structures - Part 1-7:  
General actions - Accidental actions 

EN 1991-2:2003 
Eurocode 1: Actions on structures - Part 2:  
Traffic loads on bridges 

EN 1991-3:2006 
Eurocode 1: Actions on structures - Part 3:  
Actions induced by cranes and machinery 

EN 1991-4: 2006 
Eurocode 1: Actions on structures - Part 4:  
Silos and tanks 

 
 
 



 

EN 1993 Parts 

EN 1993-1-1:2005 
Eurocode 3: Design of steel structures - Part 1-1:  
General rules and rules for buildings 

EN 1993-1-2:2005 
Eurocode 3: Design of steel structures - Part 1-2:  
General rules - Structural fire design 

EN 1993-1-3:2006 
Eurocode 3: Design of steel structures - Part 1-3:  
General rules - Supplementary rules for cold-formed members and 
sheeting 

EN 1993-1-4:2006 
Eurocode 3: Design of steel structures - Part 1-4:  
General rules - Supplementary rules for stainless steels 

EN 1993-1-5:2006 
Eurocode 3: Design of steel structures - Part 1-5:  
General rules - Plated structural elements 

EN 1993-1-6:2007 
Eurocode 3: Design of steel structures - Part 1-6:  
Strength and stability of shell structures 

EN 1993-1-7:2007 
Eurocode 3: Design of steel structures - Part 1-7:  
Strength and stability of planar plated structures subject to out of 
plane loading 

EN 1993-1-8:2005 
Eurocode 3: Design of steel structures - Part 1-8:  
Design of joints 

EN 1993-1-9:2005 
Eurocode 3: Design of steel structures - Part 1-9:  
Fatigue 

EN 1993-1-10:2005 
Eurocode 3: Design of steel structures - Part 1-10:  
Material toughness and through-thickness properties 

EN 1993-1-11:2006 
Eurocode 3: Design of steel structures - Part 1-11:  
Design of structures with tension components 

EN 1993-1-12:2007 
Eurocode 3: Design of steel structures - Part 1-12:  
General - High strength steels 

EN 1993-2:2006 
Eurocode 3: Design of steel structures - Part 2:  
Steel bridges 



EN 1993-3-1:2006 
Eurocode 3: Design of steel structures - Part 3-1:  
Towers, masts and chimneys – Towers and masts 

EN 1993-3-2:2006 
Eurocode 3: Design of steel structures - Part 3-2:  
Towers, masts and chimneys – Chimneys 

EN 1993-4-1:2007 
Eurocode 3: Design of steel structures - Part 4-1:  
Silos 

EN 1993-4-2:2007 
Eurocode 3: Design of steel structures - Part 4-2:  
Tanks 

EN 1993-4-3:2007 
Eurocode 3: Design of steel structures - Part 4-3:  
Pipelines 

EN 1993-5:2007 
Eurocode 3: Design of steel structures - Part 5:  
Piling 

EN 1993-6:2007 
Eurocode 3: Design of steel structures - Part 6:  
Crane supporting structures 

 

The Eurocode Parts contain two distinct types of statement  

- Principles 

- Application Rules  

The Principles must be followed, to achieve compliance; the Application Rules are rules that will 

achieve compliance with the Principles but it is permissible to use alternative design rules, 

provided that they accord with the Principles (see EN 1990, 1.4(5)1). 

In most Eurocode Parts, Principles are denoted by the use of the letter ‘P’ after the clause number 

e.g. 1.2(3)P; whereas Application rules do not contain the letter ‘P’ e.g. 1.2(3). 

1.3 National Annexes 

Within the text of the Eurocode, provision is made for national choice in the setting of some 

factors and in the choice of some design methods (i.e. the selection of particular Application 

Rules); the choices are generally referred to as Nationally Determined Parameters (NDP) and 

these are published in the National Annex to the Part. 



The National Annex (NA) is an essential document when using a Eurocode Part. Where the 

opportunity is given in the text of the Eurocode, the National Annex will: 

In addition, the National Annex may give references to publications that contain Non-

Contradictory Complimentary Information (NCCI) that will assist the designer. NCCI is 

discussed in Section 1.5. 

Eurocode Terminology 

The chief differences in terminology are: 

‘Actions’ = loads, imposed displacements, thermal strains. 

‘Effects’ = internal bending moments, axial forces etc. 

‘Resistance’ = capacity of a structural element to resist bending moment, axial force, 
shear, etc. 

‘Verification’ = check 

‘Execution’ = construction (fabrication, erection, etc.) 

Eurocode symbols 

The Eurocode system uses the ISO convention for symbols and sub-scripts. Where multiple sub-

scripts occur, a comma is used to separate them. Four main sub-scripts and their definitions are 

given below: 

 
 
Eurocode Subscript 
 

Definition Example 
 

Ed Design value of an effect MEd     Design bending moment 
Rd Design resistance MRd   Design resistance for bending 
el Elastic property Wel     Elastic section modulus 

pl Plastic property Wpl     Plastic section modulus 
 

 

 



Geometrical axes 

The convention for member axes and symbols for section dimensions used in the Eurocodes are 

shown below. 

 
 

Basis of structural design (BS EN 1990) 

EN 1990 can be considered as the ‘core’ document of the structural Eurocode system as it 

establishes the principles and requirements for the safety, serviceability and durability of 

structures.  

Design values 

Design values of actions, material properties and resistances are defined in relation to specific 

partial factors applied to characteristic values (recommended values of partial factors are given 

for buildings in Annex A1 of EN 1990). There are three classes of partial factor,  

- applied to actions,  

- applied to effects of actions (to represent uncertainty in modelling) and to; 

- applied to material properties,  

The second of these is normally incorporated into the value of the factor applied to actions. Thus, 

EN 1990 generally refers to only two classes: 



  applied as a multiplier to the characteristic value of an action. 

 applied as a divisor to the characteristic value of a material property. (member 

resistance). 

Ultimate limit states 

The following ultimate limit state are required to be verified: 

 
where: 

Ed         is the design value of the effect of actions such as internal force, moment or 

a vector representing several internal forces or moments; 

Rd         is the design value of the corresponding resistance. 
 

The effects of actions depends on the combinations of actions that can occur and EN 1990 gives 
expressions for the effects for three classes of combination of actions at the ultimate limit state: 

 Fundamental combinations (for persistent and transient situations). 

 Combinations for accidental situations. 

 Combinations for seismic situations. 

Classification of Actions 
Actions are classified as: 

(1) Permanent actions 

(2) Variable actions 

(3) Accidental actions 

(4) Seismic actions 

1- Permanent Actions (G) 

Permanent actions are due to the weight of the structure, that is, walls, permanent partitions, 

floors, roofs, finishes and services. The actual weights of the materials (Gk) should be used in the 

design calculations. But if these are unknown, values of density in kN/m3 may be obtained from 



EN 1991-1-1 (2002). Also included in this group are water and soil pressures, prestressing force 

and the indirect actions such as settlement of supports. 

2- Variable Actions (Q) 

a) Imposed floor loads are variable actions and for various dwellings are given in EN1991-
1-1 (2002). These loads include a small allowance for impact and other dynamic effects 
that may occur in normal occupancy. They do not include forces resulting from the 
acceleration and braking of vehicles or movement of crowds. The loads are usually given 
in the form of a distributed load or an alternative concentrated load. The one that gives the 
most severe effect is used in design calculations.  
 

b) Wind actions are variable but for convenience they are expressed as static pressures in EN 
1991-1-4 (2002). The pressure at any point on a structure is related to the shape of the 
building, the basic wind speed, topography and ground roughness. The effects of vibration, 
such as resonance in tall buildings must be considered separately. 

3- Accidental Actions (A) 

a) Accidental actions during execution include scaffolding, props and bracing (EN 1991-1-6 
(2002)). These may involve consideration of construction loads, instability and collapse 
prior to the completion of the project.  

b) Erection forces are of great importance in steelwork construction because prefabrication is 
normal practice. Compression members which will be restrained in a completed structure 
may buckle during erection when subject to relatively minor forces.  

Joints which are rigid when fully bolted may, during erection, act as a pin and induce 
collapse of the structure. Suspension points for members or parts of structures may have 
to be specified to avoid damage to components. It is extremely difficult to anticipate all 
possible erection forces and the contractor is responsible for erection which should be 
carried out with due care and attention. Nevertheless a designer should have knowledge of 
the most likely method of erection and design accordingly. If necessary temporary 
stiffening or supports should be specified, and/or instructions given. 

 

c) Accidental actions include impact and explosions which are covered in EN1991-1-7 
(2004). No structure can be expected to resist all actions but it must be designed so that it 
does not suffer extreme damage from probable actions, for example, vehicle collisions in 
a multi-storey car park. Local damage from accidental actions is acceptable. 



 
d) When designing for earthquakes the inertial forces must be calculated as described in EN 

1998-8 (2004).  

4.2 Design Values of Actions 

Partial safety factors allow for the probability that there will be a variation in the effect of the 

action, for example, a variable action is more likely to vary than a permanent action. The values 

also allow for inaccurate modelling of the actions, uncertainties in the assessment of the effects 

of actions, and uncertainties in the assessment of the limit state considered. 

The design value of an action is obtained by multiplying the characteristic value by a partial 
safety factor, for example,  

- For a permanent action the design value Gd =γGGk.     Gk= characteristic permanent action. 

- For a variable action the design value Qd = γMQK.     QK= characteristic single permanent action 

A variable action has four representative values. In decreasing order of magnitude, they are: 

 characteristic value Qk; 
 combination value ψ0Qk; 
 frequent value ψ1Qk; 
 quasi-permanent value ψ2Qk. 

The reduction coefficients, ψ, are applied to the characteristic load values which are appropriate 
to cases where 

 combination (or Rare) 
 frequent, or 
 quasi-permanent 

 
Recommended values of ψ0, ψ1 and ψ2 are given in EN 1990 (2002) Table A1.1. 



 

4.3 Imposed loads 

Section 6 of EN 1991-1-1 gives recommended characteristic values for imposed loads for 

buildings. The values are given for the following categories of use: 

Category A             Areas for domestic and residential activities. 

Category B             Office areas. 

Category C             Areas where people may congregate. 

Category D             Shopping areas. 

Category E              Areas for storage and industrial activities. 

Category F              Traffic and parking areas within buildings for vehicles  

             (≤ 30 kN and ≤ 8 passenger seats) 

Category G               Traffic and parking areas within buildings for vehicles 

              (> 30 kN and ≤ 160 kN, on two axles) 



Category H               Roofs not accessible except for maintenance and repair. 

Category I                 Roofs accessible with occupancy according to categories A to D. 

Category K               Roofs accessible for special services, e.g. helicopter landing areas. 

Categories A, C, D, E and I are divided into sub-categories within the text of the Eurocode. The 

National Annex may also provide additional sub-categories to categories A to D. Recommended 

horizontal loads on parapets and partition walls acting as barriers for categories A to G are given 

in EN 1991-1-1. 

 


