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Shape Memory Alloys have important Shape Memory Alloys have important 
dissipative properties which are all which are all 
connected to the solidconnected to the solid--solid phase solid phase 
transformation between austenite (stable at transformation between austenite (stable at 
high temperature) and high temperature) and martensitemartensite (stable at (stable at 
low temperature) :low temperature) :
possibility of dissipating large amounts of possibility of dissipating large amounts of 
energy ;energy ;
good fatigue resistance and  great reliability good fatigue resistance and  great reliability 
in the long run.in the long run.



SMA have the potential to be used in SMA have the potential to be used in 
structural design as a smart material structural design as a smart material 
able to mitigate the effects of able to mitigate the effects of 
transient loading.transient loading.

The proposed Project builds on these The proposed Project builds on these 
ideas : methodologies and tools for ideas : methodologies and tools for 
the optimal design of SMA dampers the optimal design of SMA dampers 
fitted for applications in civil fitted for applications in civil 
engineeringengineering



Task 1Task 1 Development of adequate Development of adequate 
constitutive laws and material models constitutive laws and material models 
((12 months12 months))
Task 2 Task 2 Development of numerical Development of numerical 
tools for the simulation and control of tools for the simulation and control of 
structures incorporating structures incorporating SMAsSMAs ((12 12 
monthsmonths))
Task 3Task 3 SmallSmall--scale experiments (scale experiments (15 15 
monthsmonths))
Task 4 Task 4 LargeLarge--scale experiments & scale experiments & 
Finalization (Finalization (18 months18 months))



The aim of the large scale experiment The aim of the large scale experiment 
is the validation of a SMA damper is the validation of a SMA damper 

designed to reduce the vibrations due designed to reduce the vibrations due 
to wind in the cables of bridges.to wind in the cables of bridges.



The largeThe large--scalescale tests tests willwill bebe
performedperformed on an on an actualactual cablecable--stayedstayed
bridge in the bridge in the westwest of France.of France.



Bridge of Iroise



Bridge of Saint Nazaire



Task 1 Development of adequate Task 1 Development of adequate 
constitutive laws and material models constitutive laws and material models 
((12 months12 months))
statestate--ofof--thethe--art, art, thermomechanicalthermomechanical and and 
physical modelling, mathematical study of physical modelling, mathematical study of 
the evolution problem.the evolution problem.

Milestone 1 Delivery of material models Milestone 1 Delivery of material models 
for SMA, consistent  with physical, for SMA, consistent  with physical, 
mechanical and mathematical mechanical and mathematical 
considerationsconsiderations



Task 2Task 2 Development of numerical tools Development of numerical tools 
for the simulation and control of for the simulation and control of 
structures incorporating structures incorporating SMAsSMAs ((12 12 
monthsmonths))
development of numerical algorithms, development of numerical algorithms, 
mathematical validation, control strategiesmathematical validation, control strategies

Milestone 2Milestone 2 Validation of the models by Validation of the models by 
comparison between simulation and comparison between simulation and 
smallsmall--scale experimentsscale experiments
Deliverable : report on the models Deliverable : report on the models 
developed (constitutive laws, numerical developed (constitutive laws, numerical 
algorithms, control)algorithms, control)



Task 3 SmallTask 3 Small--scale experiments (scale experiments (15 15 
monthsmonths))
Identification of the constitutive Identification of the constitutive 
parameters entering the models parameters entering the models 
considered, validation of the control considered, validation of the control 
strategies and simulation tools.strategies and simulation tools.

Milestone 3Milestone 3 Implementation of SMAImplementation of SMA--
based control strategies on smallbased control strategies on small--scale scale 
experiments.experiments.



Task 4Task 4 LargeLarge--scale experiments & scale experiments & 
Finalization (Finalization (18 months18 months))
truetrue--scale validation of the methodologies scale validation of the methodologies 
developed, conclusions on the design of developed, conclusions on the design of 
SMASMA--dampersdampers

Milestone 4Milestone 4 Validation of the Validation of the 
methodologies developed on largemethodologies developed on large--
scale experiments  scale experiments  
Deliverable : rules and Deliverable : rules and recommandationsrecommandations
for the optimal design of SMAfor the optimal design of SMA--based based 
dissipatorsdissipators in civil engineering.in civil engineering.
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