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EC0 EC0 –– Basis Basis of of 
structural structural 
designdesign

EC1 EC1 -- ActionsActions EC2 EC2 -- ConcreteConcrete
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steelsteel--concreteconcrete
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LINKS BETWEEN THE EUROCODESLINKS BETWEEN THE EUROCODES

EN 1990EN 1990

EN 1991EN 1991

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

EN 1998EN 1998EN 1997EN 1997

Structural safety,    
serviceability and 
durability, 
combinations of 
actions

Actions on structures

Design and detailing

Geotechnical and 
Seismic design
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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



TheThe fundamentalfundamental requirementsrequirements in EN 1990 for in EN 1990 for thethe reliabilityreliability of of 
construction construction worksworks includeinclude ::

Robustness: A structure shall be designed and executed in such aRobustness: A structure shall be designed and executed in such a
way that it will not be damaged by events such as way that it will not be damaged by events such as 
••ExplosionsExplosions
••Impact andImpact and
••Consequences of human errorsConsequences of human errors
to an extent disproportionate to the original causeto an extent disproportionate to the original cause
Note:  The events to be taken into account are those agreed for Note:  The events to be taken into account are those agreed for an an 
individual project with the client and the relevant authorityindividual project with the client and the relevant authority



The concept of 
Robustness and the 
protection of citizens



PROMOTION AND ADOPTION PROMOTION AND ADOPTION 
OF THE EUROCODES OF THE EUROCODES 

OUTSIDE THE E.U.OUTSIDE THE E.U.



HarmonizationHarmonization

IMPLEMENTATIONIMPLEMENTATION
OF THE EN OF THE EN 

EUROCODESEUROCODES
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Tripoli (Tripoli (LibyaLibya) ) -- Future International Future International AirportAirport –– PassengersPassengers Terminal Terminal 
((virtual viewvirtual view) ) –– Design Design withwith EurocodesEurocodes 0, 1, 2 et 80, 1, 2 et 8

The The EurocodesEurocodes
General overview General overview –– Principles, new developments and Principles, new developments and 

future challengesfuture challenges



Future Tripoli Future Tripoli Airport Airport : : 
the the construction siteconstruction site



Liège (Liège (BelgiumBelgium) ) –– TGV TGV Railway Railway Station (Station (GuilleminsGuillemins) ) 



PROMOTION AND PROMOTION AND 
EDUCATIONEDUCATION
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for construction for construction works works 



THE FUTURE OF EUROCODESTHE FUTURE OF EUROCODES

•• New New materials andmaterials and/or techniques/or techniques

•• New concepts New concepts andand/or /or requirementsrequirements

•• New New societal needssocietal needs



New New Materials andMaterials and/or /or 
Techniques Techniques 



Structural glassStructural glass



Footbridge atFootbridge at Rotterdam Rotterdam ––
Photo Ulrich Photo Ulrich KnaackKnaack



Berlin Berlin –– Central Central 
Railway Railway StationStation



Load introduction at the top and 
bottom of the glass column

Glass Pavillon RheinbachGlass Pavillon Rheinbach
Glass Glass columnscolumns



Bridge in Bridge in SpainSpain –– Carbon Carbon fibresfibres

FibreFibre reinforced polymersreinforced polymers

www.cnr.it/sitocnr/Englishversion



FirstFirst FRP FRP footbridgefootbridge –– Kolding, Kolding, DenmarkDenmark



FRP  Bridge FRP  Bridge –– LeidaLeida, , SpainSpain



Temporary bridge in Temporary bridge in PontresinaPontresina, Switzerland, Switzerland

copyright photo permission of Fiberline Composites A/S 



New Concepts New Concepts and and /or /or 
techniquestechniques



THE FUTURE CONSTRUCTION PRODUCTS THE FUTURE CONSTRUCTION PRODUCTS 
REGULATIONREGULATION

ANNEX IANNEX I

Basic works requirementsBasic works requirements

Construction works as a whole and in their separate Construction works as a whole and in their separate 
parts must be fit for their intended use.parts must be fit for their intended use.

Subject to normal maintenance, basic works Subject to normal maintenance, basic works 
requirements must be satisfied for an economically requirements must be satisfied for an economically 
reasonable working life. reasonable working life. 



Basic works requirements

1. Mechanical resistance and stability

2. Safety in case of fire

3. Hygiene, health and the environment

4. Safety in use

5. Protection against noise

6. Energy economy and heat retention

7. Sustainable use of natural resources

The The EurocodesEurocodes: past, present and future: past, present and future



7. Sustainable use of natural resources

The construction works must be designed, built and 
demolished in such a way that the use of natural 
resources is sustainable and ensure the following:

(a) recyclability of the construction works, their materials 
and parts after demolition;

(b) durability of the construction works;

(c) use of environmentally compatible raw and secondary 
materials in the construction works.

The The EurocodesEurocodes: past, present and future: past, present and future



Development of strategies for sustainabilityDevelopment of strategies for sustainability



Lead market initiative (LMI)Lead market initiative (LMI)
•• to promote favorable market conditions for to promote favorable market conditions for 

new innovative products, services and new innovative products, services and 
technologies in the EU market technologies in the EU market 

•• to achieve improved competitiveness for the to achieve improved competitiveness for the 
European Union European Union 

•• to provide solutions to economic and to provide solutions to economic and 
societal challenges such as health, energy, societal challenges such as health, energy, 
environment and transport.environment and transport.

Goals of the Lead market initiativesGoals of the Lead market initiatives



•• ee--HealthHealth

•• protective textiles protective textiles 

•• sustainable construction sustainable construction 

•• recyclingrecycling

•• biobio--based products and based products and 

•• renewable energies. renewable energies. 

6 Lead market initiatives6 Lead market initiatives



Proposed actions for Proposed actions for standardisationstandardisation (LMI)(LMI)
•• Define a framework, assessment method Define a framework, assessment method 

and benchmarks for assessing the and benchmarks for assessing the 
sustainability performance of buildings and sustainability performance of buildings and 
of the construction of the construction 

•• Expand the scope of Expand the scope of EurocodesEurocodes in order to in order to 
integrate other sustainability aspects in integrate other sustainability aspects in 
construction design, such as energy and construction design, such as energy and 
environmental aspects.environmental aspects.

CENCEN--actions supporting the lead Market actions supporting the lead Market 
InitiativeInitiative



Concept for sustainability assessmentConcept for sustainability assessment



•• The factor time will get more and more importance The factor time will get more and more importance 
for real estates. for real estates. 

•• In view of growing prices for energy, the question is In view of growing prices for energy, the question is 
until when the building will be competitive? until when the building will be competitive? 

•• How can by design a building be made How can by design a building be made adaptibeladaptibel for for 
fully new energyfully new energy--innovations in the future? innovations in the future? 

•• How can vacancies be prevented, that result from no How can vacancies be prevented, that result from no 
more meeting the home requirements of an aging or more meeting the home requirements of an aging or 
more flexible society? more flexible society? 

•• How can demolition and substitution of a building be How can demolition and substitution of a building be 
performed ?performed ?

Market growth drivers for sustainable Market growth drivers for sustainable 
constructionconstruction



•• The rating of the financial risks of real estates will The rating of the financial risks of real estates will 
include a premium or a discount for the include a premium or a discount for the 
sustainability of buildings. sustainability of buildings. 

•• To this end a certification of the energyTo this end a certification of the energy--efficiency efficiency 
and of the sustainability of services and products is and of the sustainability of services and products is 
necessary that brings together the responsibility of necessary that brings together the responsibility of 
Member States and the economic competence and Member States and the economic competence and 
competitiveness of industry.competitiveness of industry.

Market growth drivers for sustainable Market growth drivers for sustainable 
constructionconstruction



•• New instruments are required for the cooperation of New instruments are required for the cooperation of 
governments and industry, to promote sustainable governments and industry, to promote sustainable 
construction:construction:
•• Sustainability strategy for town planning and for Sustainability strategy for town planning and for 

civil engineering works, e.g. to turn a town from an civil engineering works, e.g. to turn a town from an 
energy consumer to an energy producer.energy consumer to an energy producer.

•• Need for adequate coherent and consistent codes Need for adequate coherent and consistent codes 
as platform for communication that give indicators as platform for communication that give indicators 
and methods for calculation. These codes must and methods for calculation. These codes must 
support “system solutions” that result from support “system solutions” that result from 
“integral design”. “integral design”. 

•• A certification shall extend the business field and A certification shall extend the business field and 
make it more demanding and pretentious. make it more demanding and pretentious. 
Sustainability is a goal to make money with durable Sustainability is a goal to make money with durable 
success including ecological, economic and sociosuccess including ecological, economic and socio--
cultural goals.cultural goals.

Market growth drivers for sustainable Market growth drivers for sustainable 
constructionconstruction



Pollution in the World



New New Societal NeedsSocietal Needs



Assessment Assessment of of 
exisitingexisiting structuresstructures



Principle 1Principle 1

Veracity and completeness of information.Veracity and completeness of information.

Principle 2Principle 2

Lessons from experienceLessons from experience

Principle 3Principle 3

Improving knowledgeImproving knowledge

Principle 4Principle 4

Utility optimisation and intangiblesUtility optimisation and intangibles

Principle 5Principle 5

Ecological values and future of mankindEcological values and future of mankind



Principle 1Principle 1

Veracity and completeness of information.Veracity and completeness of information.

Principle 2Principle 2

Lessons from experienceLessons from experience

Principle 3Principle 3

Improving knowledgeImproving knowledge

Principle 4Principle 4

Utility optimisation and intangiblesUtility optimisation and intangibles

Principle 5Principle 5

Ecological values and future of mankindEcological values and future of mankind



Albrecht Albrecht Dürer, 1506Dürer, 1506



Thank you Thank you for for 
your your attentionattention


