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 The largest transport infrastructure 
group in Portugal

 One of the largest tolled motorway 
operators in the world

Concessions in the US of America 
Operations in the Netherlands and 
India

The Group
BRISA
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Management of transport 
infrastructures (roads and railways)

 Investments in SHM
Sorraia Bridge (A13)
Lezíria Bridge (A10)



Lezíria Bridge
SHM system

 Monitoring project
(as part of the bridge project)

 3 different acquisition systems
(static, dynamic, optic)

 > 10km cable length

 sampling-rate up to 100 Hz

 ≅ 1 000 000 records / year

 Permanent monitoring system
(construction + operational life)

 ≅ 400 sensors, 
(10 different type of sensors)

 Finite Element Model 
(virtual bridge)
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North viaduct approach Main bridge South viaduct approach

EX
TE

N
SI

O
N 1700m 

3 viaducts 
Length: ≅500m (average)

970m 9160m
22 viaducts
Length: 250-530m

G
IR

D
ER Beams (h=2m) 

Typical span length: 33m
Box girder (h=4 to 8m)
Consoles built in 2nd stage
Span length: 95-130m

Precast beams
Planks and in-situ concreting
Typical span length: 36 m
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S Pier-piles 

Deep: 40 m
Pile caps
Piles
Deep: 60 m

Pier-piles 
Deep: 60 m

C
O

N
ST

R
U

C
TI

VE
 P

R
O

C
ES

S Movable scaffolding Balanced cantilever method Partial precast solution
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 Limitations

 A risk-based monitoring informed framework

• poor material models (creep & shrinkage)
• rates of shrinkage and creep deformations in box girder cross-sections
• numerical models simplifications
• absence of monitoring approaches to map shrinkage/creep deformations
• lack of consistent modelling with regard to material and other uncertainty sources

BOTTOM

RELIABILITY modelling
Shrinkage, creep model uncertainty 
evaluation (choice of models for FE)

MATERIAL/STRUCTURAL 
modelling

Hybrid 1D/3D modelling
Limit state specifications

Geometry, Material and Environment modelling

Response Surface evaluation
Stress, Rotations & Displacements

(sensitivity analysis and validation)
Stress, Rotations & Displacements

(reliability assessment)

Performance profile prediction
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Current steps towards efficient asset management
Consistent treatment of uncertainties



3. Desenvolvimentos futuros
Current steps towards efficient asset management
Material modelling – Creep and shrinkage



Projeto com a Universidade de Surrey

Modelos numéricos mais 
refinados com base em 
elementos 3D

Ponte de Savines

Current steps towards efficient asset management
FE modelling – 1D vs. 3D modelling approach

Mesh (shell elements of 8 nodes) Reinforcement

Tendons



Application of the integrated VoI analysis flow chart
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