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Eurocode 3: 
Design of Steel Structures

An overview
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RELATION WITH OTHER EN’s

EN 1990 
Basis of Design

EN 1990 
Basis of Design

EN 1991 
Actions

EN 1991 
Actions

EN 1993

Steel Structures

EN 1993

Steel Structures

EN 1997 Geotech.
EN 1998 Earthquake
EN 1997 Geotech.
EN 1998 Earthquake

EN 1090 
Execution
EN 1090 

Execution
EN : SteelsEN : Steels

EN : SectionsEN : Sections

EN : BoltsEN : Bolts

EN : WeldingEN : Welding
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Structure of Eurocode 3
General Parts

• EN 1993-1-1: General rules and rules for 
buildings
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Structure of Eurocode 3
General Parts

• EN 1993-1-2: Structural fire design 5 NDP’s
5

Stages of a natural fire - and the 
standard fire test curve

Stages of a natural fire Stages of a natural fire -- and the and the 
standard fire test curvestandard fire test curve

Cooling ….

ISO834 standard fire 
curve

Ignition - Smouldering

Pre-Flashover

Heating

Post-Flashover
1000-1200°C

Natural fire curve

Time

Temperature

Flashover
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Structure of Eurocode 3 - General Parts

• EN 1993-1-3: Supplementary rules for cold formed 
members and sheeting - 6 NDP’s
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Structure of Eurocode 3 - General Parts

EN 1993-1-4:Supplementary rules for stainless steels - 2 NDP’s

EN 1993-1-5: Plated structural elements  - 13 NDP’s
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Structure of Eurocode 3 - General Parts

EN 1993-1-6:Strength and stability of shells - 6 NDP’s

EN 1993-1- 7:Plated structural elements (transversely 
loaded)

EN 1993-1- 8: Design of joints - 6 NDP’s 

M

Tension zone

Shear zone

Compression zone

V



Harmonized European standards for construction in E gypt

%

Structure of Eurocode 3- General Parts

• EN 1993-1- 9: Fatigue – 11 NDPs

• EN 1993-1-10:Material toughness and through-
thickness properties – 2 NDPs

• EN 1993-1-11: Design of structures with tension 
elements – 13 NDPs

• EN 1993-1-12: Additional rules for the extension of EN   
1993 up to steel grades S700 – 5 NDPs
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Structure of Eurocode 3 - Application Parts

• EN 1993-2:Steel bridges – 51 NDPs
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Structure of Eurocode 3 - Application Parts

EN 1993-3-1:Towers and Masts – 42 NDPs
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Structure of Eurocode 3 - Application Parts

EN 1993-3-2:Chimneys – 17 NDPs

EN 1993-4-1:Silos -

EN 1993-4-2:Tanks -

EN 1993-4-3:Pipelines – 12 NDPs 
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Structure of Eurocode 3 - Application Parts

• EN 1993-5:Piling - 16 NDP’s

• EN 1993-6:Crane supporting structures - 16 NDP’s 
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z
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Safety Level

• The determination of the partial safety factors for the 
resistance of structural elements is carried out by 
statistical evaluations of strength functions against 
experimental test results using the reliability index

ß = 3,8 

"Procedure for the determination of  design 
resistance from tests“ is now in Annex D of EN1990 
“Basis of Design”
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Safety Level
� In applying the rules in Eurocode 3 a structural safety is 

reached of not less than the reliability index 

ß = 3,8 

� Member states are entitled to choose their own safety level for 
structures

� To promote harmonization of design rules throughout Europe,
the Commission strongly advises to choose the recommended 
values for the safety elements
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Conclusions

• Eurocode 3 “Design of Steel Structures” comprises a 
fairly complete set of design codes for uniquely 
designed structures and for a wide range of structural 
steel products.
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Conclusions
• The introduction of the Eurocodes in the design 

practice needs great care. Design examples, guide 
lines, design tools (special software) should be 
developed in the various countries. Explanations of 
differences and the justification for these changes 
should be supplied to support the acceptation of the 
Eurocodes.

• To support these local activities in the various member 
states, background documents need to be drafted on 
which local design tools and examples need  be based.
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EUROCODE 4 - COMPOSITE CONSTRUCTION

BUILDINGS

BRIDGES
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EUROCODE 4 - COMPOSITE CONSTRUCTION

EN 1994: Eurocode 4

� Part 1.1 - General rules and rules for buildings 

� Part 1.2 – General rules - Structural fire design

� Part 2    - Bridges
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STRUCTURE OF PARTS 1STRUCTURE OF PARTS 1--11
Foreword

Section 1 General

Section 2 Basis of design

Section 3 Materials

Section 4 Durability
Section 5 Basis of structural analysis

Section 6 Ultimate limit states

Section 7 Serviceability limit states

Section 8 Joints for frames in buildings

Section 9 Composite slabs

model chapters

Standard sequence 
of sections

material-specific
for EN1994-1-1
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STRUCTURE OF PARTS 1STRUCTURE OF PARTS 1--1 AND 21 AND 2
Foreword

Section 1 General

Section 2 Basis of design

Section 3 Materials

Section 4 Durability
Section 5 Basis of structural analysis

Section 6 Ultimate limit states

Section 7 Serviceability limit states

Section 8 Precast concrete slabs

Section 9 Composite plates

model chapters

Standard sequence 
of sections

material-specific
for EN1994-2
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CONTENTS  OF  EN1994-2
Rules for Bridges

COMBINED EC4-2

Bridge Rules

General Rules

COMBINED EC4-2

Bridge Rules

General Rules

EC3-2

EC3-1-1
EC3-1-5
EC3-1-8
EC3-1-9
EC3-1-10
EC3-1-11

EC2-1-1

EC2-2

avoid cascade of indirect references

include general rules from Part 1 in full text
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COORDINATION  MATERIAL PROPERTIESCOORDINATION  MATERIAL PROPERTIES
EC 2

CONCRETE
EC 3

STEEL
EC 4

COMPOSITE

• grades of concrete

• coefficient of expansion

• creep

• shrinkage

• thermal properties

• stress-strain relation

• compressive strength

• tensile strength

• modulus of elasticity

• grades of steel

• coefficient of expansion

• thermal properties

• stress-strain relation

• yield strength

• modulus of elasticity

• partial safety factors
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COORDINATION  DESIGN  RULESCOORDINATION  DESIGN  RULES

EC 2
CONCRETE

EC 3
STEEL  

EC 4
COMPOSITE

• effective width

• crack control

• fire resistance

• prestressing

• creep and shrinkage

• vertical shear resistance

• punching shear

• fatique

• classification of cross-sections
• overall stability

• fire resistance

• connections and joints

• local buckling

• buckling of compression members

• lateral torsional buckling

• fatique

• profiled steel sheeting
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NATIONAL  ANNEX  : EN1994-1-1

A Stiffness of joint  components in buildings (I)

B Standard tests (I)

C Shrinkage of concrete for composite structures for  buildings (I)

3 INFORMATIVE ANNEXES

13 NDP’s
partial safety factors 5
material properties 2
design requirement 1
scope 2
reference  additional info  3
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NATIONAL  ANNEX  : EN1994-1-2

9 INFORMATIVE ANNEXES

A: ssss-eeee relationships at elevated temperatures for structur al steel

B: ssss-eeee relationships at elevated temperatures for siliceou s concrete

C: ssss-eeee relationships of concrete adapted to natural fires 

D:  Unprotected composite slabs

E: Steel beams connected to concrete slab

F: Partially  encased beams

G: Partially encased columns

H: Concrete filled hollow section columns

I: Planning and evaluation of experimental models

8 NDP’s

partial safety factors 3
material properties 1
design requirement 1
scope 2
reference  additional info  1
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C Headed studs that cause splitting forces in the di rection of the slab  

thickness (I)  

1 INFORMATIVE ANNEX

12 NDP’s

partial safety factors 3
material properties -
design requirement 1
scope 1
reference  additional info  7

NATIONAL  ANNEX  : EN1994-2
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Eurocode 5 - Design of timber structures
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Eurocode 5

• Only 3 Parts:

EN 1995-1-1 Common rules, buildings - 12 NDPs 

EN 1995-1-2 Fire - 5 NDPs 

EN 1995-2 Bridges – 4 NDPs

• First timber structures design code in some European 
countries

• Successful harmonisation: Very few nationally 
determined parameters (NDPs)
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EN 1995-1-1
Common rules and rules for buildings
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Basis of design

• Influences of duration of load on material properties: Load-duration 
classes (e.g. short-term, medium-term, permanent)

• Influences of moisture: Service classes 1, 2, 3

• Assignment of actions (e.g. snow, wind) to load-duration classes are 
NDPs

• Assignment of (parts of) structures to service classes are NDPs
(moisture content in the timber)
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EN 1995-1-2
Structural fire design
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• In countries without a long tradition of using timber in 
buildings, the use of timber may seem to be a hazard 
with respect to fire safety.

• Fortunately, the level of fire safety of timber buildings is 
high and well documented.

• Although timber is a combustible material, the process of 
burning is controlled and predictable.
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Conclusions

• EN 1995-1-2 will fill many gaps in designer’s 
knowledge of structural fire design. 

• However, many problems are still to be solved, 
hopefully before the next generation of Eurocodes 
will be published.

• Hopefully, implementation in all European countries 
will accelerate this process.
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Further development of Eurocode 5

The main targets for the further development of Eurocode 5 are as follows: 
• development of usability of the Eurocode 5,
• reduction of nationally determined parameters, rules, interpretations and complementary information,
• preparation of the missing design rules and 
• improvement of some existing rules for better safety and competitiveness of  advanced timber structures.

The most important thing is the development of  use r friendly Eurocode 5 (more logical and simple).
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EN 1996 Eurocode 6 Design of masonry structures

EN 1996-1-1 Common rules

EN 1996-1-2 Fire

EN 1996-2 Design, selection and execution

EN 1996-3 Simplified calculation methods

The 4 Parts of Eurocode 6
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• Partial safety factors for materials Cl. 2.4.3.(1), 2.4.4(1)

• Specification of masonry mortar (mix proportions)  Cl. 3.2.2(1)

• Characteristic compressive strength (equations)  Cl. 3.6.1.2(1)

• Characteristic shear strength of masonry (limiting values, initial shear strength)    Cl. 3.6.2(3) (4) and (6)

• Characteristic flexural strength of masonry   Cl.  3.6.3(3)

• Modulus of elasticity Cl  3.7.2(2)

• Creep, moisture movement and thermal expansion  Cl. 3.7.4(2)

• Reinforcing steel (durability and cover)  Cl.  4.3.3(3) and (4)

• Limit to slenderness ratio (no second order effects)   Cl.  6.1.2.2(2)

• Minimal number of wall ties per m2 Cl.  8.5.2.2(2) and 8.5.2.3(2)

EN 1996-1-1: 16 NDP’s
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� A relation between material factors and execution

� B eccentricity of slender cores

� C simple calculation method for moment distribution in nodes

� D graphs for buckling factors (to determine effective length)

� E moment distribution in laterally loaded panels

� F limiting dimensions of walls under the serviceability limit state

� G reduction factor for slenderness and eccentricity
(elaboration of normative figures)

� H graph for enhancement factor for concentrated loads

� I adjustment of lateral load for cavity walls

� J enhancement of shear strength for reinforced beams or walls 
with reinforcement in so called pockets

EN 1996-1-1: Informative Annexes
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Conclusion

• Eurocode 6 is a first step to harmonization

� NDP's were necessary mainly for material properties

� Informative annexes reflect different design cultures and procedures in 
structural analysis

• Experience in use will lead to:

� modification

� harmonisation

• Start of experience only after use in 2010
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GENERAL OVERVIEWGENERAL OVERVIEW

Eurocode 9 Eurocode 9 –– Design of Aluminium StructuresDesign of Aluminium Structures
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THE MAIN  STRUCTURAL APPLICATIONS OF THE MAIN  STRUCTURAL APPLICATIONS OF 
ALUMINIUM ALLOYS IN ALUMINIUM ALLOYS IN ““ CIVIL ENGINEERINGCIVIL ENGINEERING””

A.A. LIGTH PREFABRICATED STRUCTURESLIGTH PREFABRICATED STRUCTURES
B.B. PROVISIONAL STRUCTURESPROVISIONAL STRUCTURES
C.C. ROOFING STRUCTURESROOFING STRUCTURES
D.D. RETICULAR SPACE STRUCTURESRETICULAR SPACE STRUCTURES
E.E. GEODETIC DOMESGEODETIC DOMES
F.F. TOWERS FOR ANTENNASTOWERS FOR ANTENNAS
G.G. SEWAGE PLANT ROTATING BRIDGESSEWAGE PLANT ROTATING BRIDGES
H.H. FOOT BRIDGESFOOT BRIDGES
I.I. MILITARY BRIDGESMILITARY BRIDGES
J.J. REFURBISHMENT OF OLD BRIDGESREFURBISHMENT OF OLD BRIDGES
K.K. SUPERSTRUCTURES IN OFFSUPERSTRUCTURES IN OFF--SHORE PLATFORMSSHORE PLATFORMS
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ALUMINIUM PREFABRICATED STRUCTURES

Provisional Exhibition HallProvisional Exhibition Hall
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ALUMINIUM LIGHT ROOFING STRUCTURES
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The roof of the Congress Center of AlgheroThe roof of the Congress Center of Alghero

ALUMINIUM RETICULAR SPACE STRUCTURES
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ALUMINIUM GEODETIC DOMES

The Museum of The Museum of ““ Mercati TraianeiMercati Traianei ”” in Romein Rome
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THERMO-ELECTRICAL PLANT OF ENEL  

TORVALDANICA NORTH, CIVITAVECCHIA (ROME)
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ALUMINIUM GEODETIC DOMES FOR COAL STORAGE
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THERMO-ELECTRICAL PLANT OF ENEL  IN TORVALDANICA NO RTH
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THERMO-ELECTRICAL PLANT OF ENEL  IN TORVALDANICA NO RTH
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THE TOWER FOR PARABOLIC ANTENNAS THE TOWER FOR PARABOLIC ANTENNAS -- THE ELECTRICAL DEPARTMENT IN NAPLESTHE ELECTRICAL DEPARTMENT IN NAPLES

ALUMINIUM TOWERS
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Rotating bridge for sewage plant (Po Sangone, Turin)Rotating bridge for sewage plant (Po Sangone, Turin)

ALUMINIUM HYDRAULIC STRUCTURES
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THE THE ““ REAL FERDINANDOREAL FERDINANDO ”” BRIDGE ON THE GARIGLIANO RIVERBRIDGE ON THE GARIGLIANO RIVER
1831 : the first steel bridge in Italy 1831 : the first steel bridge in Italy 
1998 : the first aluminium bridge in Italy1998 : the first aluminium bridge in Italy

STRUCTURAL RESTORATION OF OLD BRIDGES
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ENVENV--EUROCODE  9 (1998)EUROCODE  9 (1998)
““ ALUMINIUM  STRUCTURAL  DESIGNALUMINIUM  STRUCTURAL  DESIGN ””

Part 1.1  Part 1.1  ““ General rulesGeneral rules ””

Part 1.2  Part 1.2  ““ Fire designFire design ””

Part 1.3  Part 1.3  ““ Structures susceptible to fatigueStructures susceptible to fatigue ””
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ENEN--EUROCODE  9 (2004)EUROCODE  9 (2004)
““ ALUMINIUM  STRUCTURAL  DESIGNALUMINIUM  STRUCTURAL  DESIGN ””

Part 1.1  Part 1.1  ““ General rulesGeneral rules ”” (24 NDPs)(24 NDPs)

Part 1.2  Part 1.2  ““ Additional rules for fire designAdditional rules for fire design ”” (3 NDPs)(3 NDPs)

Part 1.3  Part 1.3  ““ Additional rules for structures susceptible to fatigueAdditional rules for structures susceptible to fatigue ”” (12 NDPs)(12 NDPs)

Part 1.4  Part 1.4  ““ Supplementary rules for coldSupplementary rules for cold --formed sheetingformed sheeting ”” (7 NDPs)(7 NDPs)

Part 1.5  Part 1.5  ““ Supplementary rules for shell structuresSupplementary rules for shell structures ”” (4 NDPs)(4 NDPs)
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BackgroundBackground of EC 9of EC 9
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FUTURE EUROCODES

• CEN/TC 250 are developing new Eurocodes to 
extend the suite taking account of new and 
innovative materials which are currently used in 
construction.  These include:

• Structural Glass

• Fibre Reinforced Polymers (FRP)

• Membrane strctures

• The range of Eurocodes will further extend to cover 
– Assessment of existing structures 
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Berlin – Central Station Main Entrance facades

Eurocode - Structural Glass
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Load introduction at the top 

and bottom of the glass column

Eurocode - Structural Glass

Glass Pavillon 
Rheinbach -
Glass columns
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Eurocode Fibre Reinforced Polymers (FRP)

• Increasing use for lightweight and semi-permanent 
structures.

• Typical applications are footbridges and temporary 
bridges for military use.

• Applications were installation speed is important 
with minimal disruptions
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FRP - Temporary bridge in Pontresina, Switzerland

copyright photo permission of Fiberline Composites A/S
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FRP _ Cooling tower for power station

copyright photo permission of Balcke Dürr
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Eurocode for Membrane Structures
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Harmonized European standards for 
construction in Egypt

Thank you for you attention
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Contact Us

Name of Speaker: Malcolm Greenley
Title: EC 3: Steel and Other Eurocodes

Organisation: BSI

Email: Malcolm.greenley@bsigroup.com

Links: www.bsigroup.com

Project Team Leader: Keith Moyes

Email: keith.moyes@bsigroup.com

Links: www.bsigroup.com


