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BRISA Group

Leziria Bridge
The SHM system

The structure — main bridge

Assessment of the structural performance

Current steps towards efficient asset management

Application of the integrated Vol analysis flow chart
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-SA — The group

One of the largest tolled motorway
operators in the world

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

The largest transport infrastructure
group in Portugal
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Projectos em operaciio
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-ia Bridge — SHM system

Permanent monitoring system

(construction + operational life)

Monitoring project
(as part of the bridge project)

=~ 400 sensors,
(10 different type of sensors)

3 different acquisition systems
(static, dynamic, optic)

> 10km cable length

sampling-rate up to 100 Hz
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~ 1 000 000 records / year
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-a Bridge - FE modelling approach

GEOMETRY =  Complexity of the

All bridge length geometry, materials

Concrete elements + Embedded prestressing cables + Extermnal prestressing cables

and time-history

=  Numerical simulation

throughout the
bridge lifetime

eloavation (m)

(construction phase +

operational life)

= Time-dependent

e effects (shrinkage &
Embedded reinforcements #: 4796
Embedded prestressing tendons #: 310 creep and thermal
Trusselements #: 158
LEZIRIABRIDGE - Firits Elemant Analysis Halger S0usa (Mail@Nmsousa com) eﬁe CtS)
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‘ Bridge - Long term performance

CONSTRUCTION PHASE LOAD TEST LONG-TERM
| | | .
I I I
100 5 box girder console o R-PTNP1
] construction Siabs ] s cUR.pipy CURP2P3
0 i &7 T T T 40 + !,‘“N“_'. - ‘lll {I_/
] ~ ol |/ A
0. sx || T
. ; pushing forces e 1 | \ [ I.' i
B 200 - (1% phase) E — / '| |'I [ l
= ] l External g : | W |
b= 1 prestress s 107 §
‘S -300 s ] \
-400 - Continuity ™ I 105
] tressi S |
| cpas pro | Lot le2 LC3  Lc4 LGS, : A
~300 - CD-4S ] -20 1 700 { = EC2
{ = numerical model — T ]
-600 - dead -30 -500
12/06 02/07 04/07 05/07 07/07 9:17 9:31 9:46 10:00 12/06 10/07 08/08 06/08 0410 0211 12M1
time time time
! ! ! o7y
TPN P1 P2 P3 P4 P5 P6 P7 TPS
I ) —|

BOTTOM

SLIDE6 | 14




BRIt L i -cost acon U402 | SousaT L.

ia Bridge - Short-term performance

OBSERVATIONS
|

LOAD HISTOGRAM EXTREME LOADS
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* Value determined for the characteristic combination of actions, with a lower limit of L/1200.
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Likelihood functions: Remedial actions Indicators
* Creep and shrinkage deformations
* Trafficloads on the bridge Limitations on traffic speed
and/or weight Deflections (mid span sections)
| Cracks on concrete (support sections)
Knowledge on decision Asset information
cofbent Models of Real World True State of Nature
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Minimization of costs, o C— -

~ including the ones — -
associated with E = —
diverting/limiting traffic B

Perfomance

> Structural performance to
Optimization L Minimization of costs and/or traffic loads + creep and
maximization of profits shrinkage effects

(from tools)
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Thank you for your attention

http://www.cost-tu1402.eu/
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