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Outline

• Examples of design of pile foundations with the 
Eurocodes :

- the Tagus River Bridge, Lisbon (1998)  

- Simone de Beauvoir footpath, Paris (2006)

- ‘Total’ tower, Luanda (2012)

- ‘future’ projects (Qatar Bahrain Causeway, 
Peljesac bridge) 

• Eurocodes : a tool for innovation 
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EN 1990EN 1990

EN 1991EN 1991

EN 1992EN 1992 EN 1993EN 1993 EN 1994EN 1994

EN 1995EN 1995 EN 1996EN 1996 EN 1999EN 1999

Structural Structural safetysafety, , 
serviceabilityserviceability and and 

durabilitydurability

Actions onActions on
structuresstructures

Design andDesign and
detailingdetailing

EN 1997EN 1997 EN 1998EN 1998 GeotechnicalGeotechnical
and and seismicseismic

designdesign

STRUCTURAL EUROCODES
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Tagus River bridge

References:
-Various papers in Travaux
June 1998, in particular by 
Wastiaux, Ducroq & Baguelin

- my own photos
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Tagus River bridge : some data

• Constructed from 1995 to 1998 (for the Lisbon
exhibition)  

• 12.3 km long (17.2 km including links with the 
motorways)

• 8 bridge and viaducts; among which :
- cable-stayed bridge with 420 m long span
- 6,2 km long central viaduct

• 1916 piles, diameter from 0.8 m to 2.2 m 
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Simone de Beauvoir footpath, Paris (2006)
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‘Total’ tower, Luanda 
(under construction since 2010)
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Qatar Bahrain Causeway (project)
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Peljesac bridge, Croatia (project)
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Important concepts developed in Important concepts developed in 
the the EurocodeEurocode systemsystem

The approach of structural reliability is based on the  semiThe approach of structural reliability is based on the  semi --
probabilistic method (limitprobabilistic method (limit --state design and partial factors state design and partial factors 
method). The major concepts developed in the method). The major concepts developed in the EurocodeEurocode
system are :system are :

�� Fundamental requirements (safety, serviceability and Fundamental requirements (safety, serviceability and 
robustness)robustness)

�� Reliability differentiationReliability differentiation

�� Design working lifeDesign working life

�� DurabilityDurability

�� Quality AssuranceQuality Assurance
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IMPLEMENTATION IMPLEMENTATION -- CONCERNS  AND  BENEFITS CONCERNS  AND  BENEFITS 

•• Maintaining adequate levels of safety Maintaining adequate levels of safety 
together with acceptable economytogether with acceptable economy

•• InnovationInnovation

•• Usability, and acceptance by the professionUsability, and acceptance by the profession

•• Care and maintenance of the Care and maintenance of the EurocodesEurocodes in in 
the futurethe future

•• Benefits of harmonisationBenefits of harmonisation

•• Competitiveness of industryCompetitiveness of industry

IMPLEMENTATION OF EUROCODESIMPLEMENTATION OF EUROCODES
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What and where is innovation : What and where is innovation : 

•• In the In the structural designstructural design ::

-- more advanced numerical methods (in more advanced numerical methods (in probabilisticsprobabilistics , in , in 
mechanics)mechanics)

-- more durability and robustnessmore durability and robustness

-- more environment friendlinessmore environment friendliness

•• In the use of In the use of new materialsnew materials , for constructing or repairing : , for constructing or repairing : 

-- i.e., at present, glass, i.e., at present, glass, FiberFiber Reinforced Polymers     Reinforced Polymers     

•• In In new construction methodsnew construction methods (mechanical means, prefabrication, (mechanical means, prefabrication, 
monitoring & controlling processes)monitoring & controlling processes)

INNOVATION IN  Civil EngineeringINNOVATION IN  Civil Engineering
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The goal The goal isis openingopening ((flexibilityflexibility ) not ) not «« permissivenesspermissiveness »»

In In summarysummary , , the the EurocodesEurocodes incorporateincorporate /encourage all /encourage all 
future future developmentsdevelopments in structural designin structural design
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Installation of the beams with Installation of the beams with 
carbon carbon fibersfibers

Comprehensive model Comprehensive model 
instrumentation instrumentation 

JRC/ELSA JRC/ELSA 
(structural laboratory of (structural laboratory of 

the EC)the EC)

First bridge above an expressway in composite materials in  First bridge above an expressway in composite materials in  
Europe (Spain)Europe (Spain)
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EN1990 EN1990 -- ServiceabilityServiceability limitlimit
states SLSstates SLS

VerificationsVerifications ::

CCdd = = limiting design value of the relevant serviceability criterionlimiting design value of the relevant serviceability criterion

EEdd = = design value of the effects of actions specified in the design value of the effects of actions specified in the 
serviceability criterionserviceability criterion

EurocodeEurocode 7 stresses the importance of determining 7 stresses the importance of determining 
movements of foundations of structuresmovements of foundations of structures

EEdd ££ CCdd
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The attraction of 
Eurocodes : their

transparency
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The design of construction The design of construction worksworks withwith EurocodesEurocodes are are 
possible, in possible, in manymany cases, cases, sincesince 2005 : 2005 : theirtheir usabilityusability has has 
been been checkedchecked , the design , the design loadsloads covercover correctlycorrectly actualactual
physicalphysical loadsloads and and theirtheir rulesrules are modern and are modern and reliablereliable ..

TheyThey open the open the wayway /encourage innovation in CE/encourage innovation in CE
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Conclusions
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Thank you for your attention !
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