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Structural Health Monitoring




The Philosophy of

REMOTE SENSING

To better observe of some phenomena,
m stay to watch fro far!

NAZCA Lines
In Peru

Covering an area of nearly 1,000 sq. kilometers, there are about 300 different figures, including
animals and plants. Composed of over 10,000 lines, some of which measure 30 meters wide
and stretch more than 9 kilometers, the figures are most visible from the air or nearby hilltops.



The Application of
Remote Sensing Methods

In Structural Health Monitoring

Slope Stabi ' Sirbcf(ilru! Health
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The Principal Technologies of

REMOTE SENSING

“

Advanced Satellite InSAR Laser Scanner

.

PhotoMonitoring

Terrestrial Radar
(SAR, RAR)



o 20
Displacement mm)

Vertical displacement map (mm)

Sensor distance: 15m
Length of the bridge: 10 m
Weight loaded: 280 kg

PhotoMonitoring

Terrestrial Laser Scanning



Terrestrial SAR Interferometry
TInSAR

Terrestrial Interferometry

Widespread monitoring and 3D mapping




The Types of
Terrestrial Radars
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#1 Monitoring the deformation of slopes

in real time
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The Results:
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#2 Monitoring embankment stability
during remediation works

EMBANKMENT INSTABILITY
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Problem solution:

. TInSAR

q\ Instrumental

field of view

TINSAR system







The Results:
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SATELLITE INSAR
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Satellite Interferometry




InSAR

Interferometric Synthetic Aperture Radar

INTERFEROMETRY

A

A - wavelength:
C-band = 5.66 [cm]
X-band = 3.10 [cm]
L-band = 24.00 [cm]
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Ascending & Descending Orbits
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SAR

Satellites

HISTORICAL ANALYSIS MONITORING
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#1 INSAR SCREENING OF SLOPES AROUND DAMS

Landslide affecting north-west flank of the dam
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#2 Interferometric sections and topographic profile
for the analysis of water pipeline
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Post-Elaboration:
LINEAR INFRASTRUCTURES

A

linear interpolation N

(mm/year)
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H#3 INSAR SCREENING OF SLOPES AROUND DAMS
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Relevant landslide affecting one of the flunk of a dam.
The dam has been demolished and rebuilt in a smaller size!



#4 Satellite InSAR results in a mining area

<125 0 S~
displ. (mm

-250

s
-
A .




SARINTERFEROMETRY.COM

A S & sarinterferometry.com

Satellite SAR Interferometry

ABOUT TOOLS ABOUT NHAZCA ABOUT InSAR CONTACT

M niytormg surfoce d|sp|0cemen’rs by ,



http://www.sarinterferometry.com/

PHOTOMONITORING

Digital Image Correlation




PHOTOMONITORING

Planned to avoid

* Costly and complex sensors

* Difficult data interpretation

* Accidental changes in sensor
position

Possible input data

* Ground-based camera

* Drones

* Airborne campaign

* Satellite

* Smartphone




PHOTOMONITORING

Applications
Landslide displacement monitoring
Structural monitoring (e.g. bridges, roads)
Construction sites monitoring
Flood Mapping
Monitoring the rock scarp activity
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DISPLACEMENT

Fle Settings Tools Visualization Help
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DRONE-BASED APPLICATIONS

2130 m

SATTE

UAS ORTHOIMAGES
Resolution: 0.16 m
13/07/2018 -11/09/2020



DRONE-BASED APPLICATIONS
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SATTELKAR, AUSTRIA
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UAS ORTHOIMAGES
Resolution: 0.16 m
13/07/2018 -11/09/2020



& Time Sesie:
»
Time series n.0 RES
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DRONE-BASED APPLICATIONS
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GROUND-BASED APPLICATIONS

T
b

BRUMADINHO (BRASIL)
TAILING DAM COLLAPSE
DISPLACEMENT ANALYSIS

SURVEILLANCE CAMERA
DISPLACEMENT MAP

25/01/2019

AD VIVO

Footage of the moment when the tailing @
B1-CAM1 - Barragem dam CO”apSGS




GROUND-BASED APPLICATIONS

BRUMADINHO (BRASIL)
TAILING DAM COLLAPSE
DISPLACEMENT ANALYSIS

SURVEILLANCE CAMERA
DISPLACEMENT MAP

25/01/2019

Footage of the moment when the tailing ?

P

collapses



SATELLITE-BASED APPLICATIONS

&
AREQUIPA LANDSLIDE DISPLACEMENT ANALYSIS (PERU) &’/

PLANETSCOPE OPTICAL SATELLITE
IMAGES

High Resolution: 3x3 meters
DISPLACEMENT MAP

11/2017 - 08/2019




SATELLITE-BASED APPLICATIONS
&
AREQUIPA LANDSLIDE DISPLACEMENT ANALYSIS (PERU) &//
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SATELLITE-BASED APPLICATIONS

AREQUIPA LANDSLIDE DISPLACEMENT ANALYSIS (PERU)

Time Series
File Settings Tools Visualization Help
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AIRBORNE-BASED APPLICATIONS m

MONTESCAGLIOSO LANDSLIDE DISPLACEMENT ANALYSIS (ITALY)

AR e

AIRBORNE LIDAR DTM
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3
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AIRBORNE-BASED APPLICATIONS m

MONTESCAGLIOSO LANDSLIDE DISPLACEMENT ANALYSIS (ITALY)

AIRBORNE LIDAR DTM

. Resolution:

W 1xT meter



AIRBORNE-BASED APPLICATIONS m

MONTESCAGLIOSO LANDSLIDE DISPLACEMENT ANALYSIS (ITALY)

AIRBORNE LIDAR DTM

Resolvution:

_ 1x1 meter




LASER SCANNER

Laser Scanner




LASER SCANNER

3p surveying and periodical monitoring

3D high resolution true colors point cloud

COLLECTED DATA

Results from periodical monitoring: blue
ACHIEVED RESUI'TS or red colors indicate geometrical
differences between consecutive surveys
Height contour lines ? i




LASER SCANNER

3p surveying and periodical monitoring

Comparison hetween 3D models acquired in different time
(2015-2016)




=NHAZCA

' I’IYAN% in Ot
| _Y—SW|R‘OPN
_KIYANMEHR. COM




