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Brisa Highways A

Operation and management of 1.357 km of road

network

e +10000 Topographic targets 83
geote chnical Inclinometers; 222
assets L

e + 700 monitoring
devices

e +1000 km visual Tiltmeters: 66

inspections / year e
Anchorage load cells; 259 Crackmeters; 11
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HOW DOES IT WORK?
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Penetrates Earth's N v N
Atmosphere?
Radiation Type Radio Microwave Infrared Visible Ultraviolet X-ray Gamma ray

Wavelength (m) 0.5x10° 1078 1012

Approximate Scale
of Wavelength

Buildings Humans Butterflies Needle Point Protozoans Molecules Atoms  Atomic Nuclei

Frequency (Hz)

104 108 1012 101° 1016 1018 10%°

Image from Wikipedia
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How does 1t work?

Pass #2

\ phase
~. difference

\\ initial surface

It is possible to calculate annual displacement rates with a maximum history that depends on the satellite's lifespan (8
years, Sentinel-1A and Sentinel-1B satellites).
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% Environmental Monitoring

*» Resource Management
Sweden, 2023
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Application of InSAR Technique in Brisa’ S Motorways

First Approach: Observing Large Areas and Defining Risk Zones

| Create a warning system that activates when
certain thresholds are surpassed:

Anual Displacement rate:

Alert 10 mm < Ah,v<30 mm

Alarm Ah,v>30 mm

Accumulated displacement:

Alert 30mm <Ah<50mm |10 mm <Av<20 mm

Alarm Ah>50 mm, Av>20 mm
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Analysis

Warnings BCR network Warnings Al0

Analysis Configuration X
Analysis Type v
Timeframe and Analysis Data
Measurement v
Coherence and Max Coherence v

Layer Settings

Measurement 5
Points 100% r@

Slope | 60% ©

‘ T \ R : ila/Frahca *° ; \ Pavement I 60% ©@ i
1379 122 E o S8 _ ‘ Hide All Layers

Intermarché Sao
odo dos/Montes
H

AleI't | Alarm Alert . Alarm § iR o Aerédromo

da Leziria

®

Portas do
Cap. Mé
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Application of InSAR Technique — A10 km 2+000




Analysis' Legend

Measurement Values =D A
40 -25 -0 10 25 40
Asset Warnings
Undefined

Stable

Alert

‘ Alarm

A Forte 12.da Calhandriz
»N /|Forte'das'Bragadas...

ylyiopepen

olajL

saolny

A

MADRID 2025

2 Brisa

Autoestradas




A *2 Brisa
Autoestradas

MADRID 2025

Application of InSAR Technique — A10 km 2+000
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Conclusions

Limitations in slopes with vegetation. X

This technique allows us to observe displacement trends rather than specific
displacement values.

To create an alert and alarm system, it doesn’t seem possible to base it on specific
displacement thresholds. X

The system might have to be defined with time-based thresholds, e.g. alert if 12
months with positive displacement rates. ?

Will be used as a complement to other slope monitoring techniques. /
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Thank you!
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