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Begrussung

Let’s Connect!

Roland Kach
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Geschaftsleitung
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e Pausen (Getranke, Softice, Popcorn, Toiletten)

e Es werden Fotos gemacht > melden an Davide (Fotograf)
e Moderation (Roland), CTO-Event Marcel

e Mittagessen, gestaffelt

e KI. Zelt (Erweiterter Bereich)

e Ganzes Meso-Team mit blauem Polo-Shirt steht zur Verfigung fur Fragen
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Tagesagenda ONNECT

10.00 - 11.00 Uhr

11.00 - 11.30 Uhr
11.30-12.30 Uhr

12.30 - 14.00 Uhr
14.00 - 15.00 Uhr

15.00 - 15.30 Uhr
15.30-16.30 Uhr
16.30 - Open

\ mESOITIOIZIC

e Vortragsblock 1 | Die Glasfaser anders genutzt
Podiumsdiskussion

* Pause

 Vortragsblock 2 | Messen ist Wissen
Podiumsdiskussion

e Mittagspause

e Vortragsblock 3 | Bandbreiten getriebene Applikationen
Podiumsdiskussion

e Pause

e Bonustrack | From heaven to hell and back!

e Networking | Abendessen
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Die Glasfaser anders genutzt i

lllllllllll




9

1. You can't touch this ‘E%fu’%‘c?
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Glasfaseriberwachung

Thomas Kach
Mesomatic Messtechnik AG
Geschaftsleitung
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touch this!

Glasfasertuberwachung

ﬁ lTIESOl'nCItiC Emitec Group l B &

uuuuuuuuuu #1 in Test & Measurement, worldwide. .



Glasfasertiberwachung

Marie:
Geologin

Peter:
Kabelmanager

ﬁ mg§omatic

Bruno:
Energie
Versorgung

Lisa;
Statikerin

Generiert mit CT Al, Timon Kach

Paul:

Telekom
Ingenieur




Glasfasertiberwachung Tunnel

Bricken

Hangsicherung

Datenkabel ) , a4 Kommunikation

Generiert mit CT Al, Timon Kach



Kritische Infrastruktur

A Wasserversorgung und Abwasser
A Energieversorgung

A Kommunikation

A IT & Daten

A Transport und Verkehr Logistik
A Medizinische Versorgung

A LebensmittelVersorgung

A Finanzwesen

A Staat und Verwaltung

A Medien und Kultur

A Abfallentsorgung

@ mesomatic

Generiert mit CT Al, Timon Kéch
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Fiber Monitoring

a mesomatic :T:::tr:‘:!::su.rmant, worldwide. .

fiberoptics




KlassischeMonitoring

AOTDR

A Optischer Switch
A Referenzmessung
A Start Monitoring

A Alarming

AGIS Integration

@\ mesomatic
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Glasfasertiberwachung

KabellUberwachung

1310,1550, 1625nm

O TN F¥rrives OTDR und Switch

ﬁ ﬁrh!e\melgomatic

Messung auf einer freien Faser

Glasfaserkabel

14



Glasfasertiberwachung

Aktive Faserlberwachung

Live Traffic

Live Traffic + OTDR

FWDM AMP ROADM

FWDM

OTDR und W‘ WDM

1650nm

ﬁ mesomatic

fiberoptics
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OTDR Bypass
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Glasfasertiberwachung

ZentralisiertesOTDR -
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Infrastruktur

nutzen fur
passive Sensorik

Sensoren




Ware das nicht cool, ich hatte eine
Uberwachung von:

ATuren

A Schachten

A Muffen

A Fullstand von Schachten

A Zustand von Kabinen und Masten

AhKYS {UNRBYZ hKYS
A Rein passiund klare Aussage 1/0

Generiert mit CT Al, Timon Kéch
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GridCop® -
Diese Sensoren gibt es:

A Bestehende Glasfaser Nutzen
AKann eine aktive Faser sein

A Sensoren in Serie schalten
AVon zentralem Ort Gberwachen.
A Kdnnen nicht von aussen gestort
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oder unterbrochen werden. ' =~ ' ‘\\
Coming soon: | | s
s . GridCop® - ':
. “""" - Einzeldeckeliiberwachung \\
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Glasfasertiberwachung

Faser als Sensor

A Rein passiv

AMessequipment an einem Ort
AKeine zusatzliche Sensorik notig
A Grosse Reichweite

A Echtzeit Daten

N :
‘\ mséomatlc 21



Acoustic Sensing (DAS)

AVibrationen und Gerausche
Faser als Mikrophon |

A Perimeter Schutz
A Pipelines (Leck)
AFahrzeuge

A Bauarbeiten

AMessen mit einenRayleighiOTDR

ﬁ mg§omatic
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Temperature Sensing (DTS)

A Temperatur entlang der Faser
Faserals Thermometer

A Brandfriiherkennung
A StromkabelUberwachung
A TransformatorUberwachung

A Geotechnische Uberwachung
(Bohrungen)

AMessen mit einem Raman OTDR

@\ mesomatic
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(Dehnung)Strain SensingDSS)

AMechanische Belastung
Faser als Zugind Drucksensor

A BauwerksUberwachung (Brucken,
¢cdzy y St { OKASYS

AON] Syydzy3d @2y 9

OneAdvisor 1000

— L A

Coming soon:
AMessen mit einenBrillouinOTDR 2““

N i
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Thomas Kach
Emitec Group M t.kaech@mesomatic.ch

#1 in Test & Measurement, worldwide.
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MM Can you feel it
4= FlbersSensing

i mesomatic

Distributed Fiber Opti8ensindor
Infrastructure Monitoring

12.06.2025
Dr. Massimo Facchini

@) ridissolutions




oy )
@ iridissolutions

A Der Vortrag beleuchtet den Einsatz der Distributed
,‘ Fiber OpticSensindDFOSJYechnologie In
..

e Verkehrsinfrastrukturen wie Tunneln,
Eisenbahnstrecken, Brlcken uStrassersowie Iin
O utl | ne geotechnischen Kontexten wie der Uberwachung vo
Pfahlen, Erdrutschen, Bohrlochern und
Hochwasserschutz vorgestellt.

Projektbeispiele aus der Praxis zeigen die Bedeutun
von DFOS flr die Verbesserung der baulichen
Sicherheit und die Erkennung von Umweltrisiken.




Iridis SolutionsSynergies
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Fiber optic sensing

A Targeted sensitivity to different physical
parameters.STRAIN, TEMPERATURE;
| ,aL5L¢, > X

A Long spatial rangétypically up to > 50 km)
monitoring totality of large structures

A Continuous monitoring spatially
distributed or multipoint

A Realtime monitoring

A Compatibilitywith on-hand
communication systems

A Costeffective (for large number of
measurement points)
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Distributed Strain, Temperature, Acoustic sensi
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beginning failure? |

slope break?

<« measurement trace

I T T T >
3 km 4 km 5km 6 km

1. Pavement and railway condition control 5. Geotechnics (e.g. landslides)

2. Structural elements 6. Tunnel SHM

3. Supporting structure /. Traffic controlg real time(requires dynamic
4. Pile monitoring measurement system)
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Fiber optic sensing: advantages

0 Multi-point or spatially distributed

o Different fiber optic sensing technologies: =3
ARayleigh
ARaman
ABrillouin s
AC. Da X
0 Long spatial range, monitoring totality of A J
large structures
0 Targeted sensitivity to different physical S 7
parameters ot enor
Leakage
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Technology)vervievv DAS, DTS, DTSS

eeeeeee y
fth nitial light

Frequency shift with
strain and temperature

Intensity shift with
temperature
Rayleigh R

Wavelength Scattering Frequency
Brillouin Scattering
Raman Scattering

Acoustic Event
_—
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Temperature Event

Raman DTS \

4-4-@4-4-4-4-

Brillouin DTS Temperature Event
o — = Strain Event




@ rossolutions
Smart structures for the 2%century

?__- } Enhancing production efficiency

Structural health monitoring: Getting the whole picture on
workload, hotspots, throughput and load capacity

Ensuring safe operation
Early damage detection to prevent
failure and minimize downtimes

Managing the risks
Integrity and  condition monitoring for

targeted and timely repairs
16.06.2025 35




@© rossolutions
Applications: Pipelines & Boreholes

Leakage/deformation monitoring Technology provider offers
Exploration/extraction boreholes 100 km pipe  monitoring with 1 system
Geothermal energy and mining Deformation measurement on the pipe, inside the
Oil/gas transport pipe and in the ground
Chemical industry Industry -leading precision for earliest failure

detection

Minimize downtimes, optimize production efficiency
and prevent failures with uninterrupted continuous

monitoring!




Applications: Mining

Open -cast and underground sites
Slope stability in seismic areas
Structural health  of tailings dams

Condition monitoring along conveyor belts

Safety for shafting and tunneling

. . . - \
@ iridissolutions
Sensing | Fiber Optics | Photonics | loT

Technology provider offers
Uninterrupted, real -time deformation monitoring
Failure prevention by early detection of slope

breaks, settlements, etc.
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Applications: Offshore & onshore pow@r
cables

Monitoring of high voltage cables Technology provider offers
Uninterrupted hotspot detection Robust and precise  temperature measurements in
Washout, scouring, settlement detection along standard cable designs
subsea cables Strain and deformation measurements for failure
Foundation monitoring of offshore wind parks prevention

A wide -spread industry network for new approaches

to smart cable designs




@© rossolutions
Applications: Geotechnical infrastructure

Structural health monitoring ; Technology provider offers
Fatigue monitoring  of bridges, tunnels, dams, roads Earliest detection of settlements, landslides, ground
and landfills breaks, cracking
Failure prevention of hydropower and flood Experience in sensor installation and project
protection systems planning for soil and concrete installations
Rail, track and embankment monitoring for high - An international network of system integrators and
speed railway geotechnical experts
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Geotechnical monitoring and smart geosyntheti
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Tumnﬂlc&aimm&hammmmmm@enmmg@m
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temperaturel®
sensing cable

Stra'n - wﬁ . v

A

sensing cable g N

Shapesensingn sh@ttor@mtunnell liningsandshaft

A Fiberoptic strain sensingablesnstalletlin crossseationsof tunnelsand shatfts
A Sensopositionreferencetbylaserscans

A Disgilacemenimeasurementfrom DR@Sombinetwith geodiaticreadimgs

Monsberger; Lienhart: "Distributed fiber opticrshape sensing :alongshotcrete tunnel liningsiMethodology, fieldiapplicationsg/c applications, and manitoring results:!s. "
Journal of Civil Structural:Health: Monitaring,-2021, 2021
Graz.
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Tunnel-deformation-monitorin@emmerind@ase
Tunnel /AT
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Shapesensingn shotcretetunnellliningsandshaft
Fiberoptic strain sensingabilesnstalletin crosssectionsof tunnelsand shatfts
Sensoposition referemcetby laserscans
Displacemenineasurementfrom DFO$ombinedwith geedetia*eadimgs(ﬂUNMEC@NVERﬁENCE)

Mansherger, Lienhart: "Distributed fiber optie shape sensmg along shotcrete tunnel liningsrMethodology, fieldiapplicationsg < applications, and monitoringiresults:t=. " ﬂ
Grazm

Journal of: Civil-Structural/Health: Monitaring,:2021, 2021
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DTSS* Appllcatlons In Railway Monitoring

* DTSDistributedTemperatureand StrainSensing

Fiber-optic sensing cable positions
for ground movement detection
Solutions
A Subsidence in geotechnically unstable environments
A Slope monitoring
A Early prevention of critical deformation

A Minimizing repair costs and down times
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Sinkhole at rallway embankment

A Subsidence monitoring in sinkhole region

A Long -term measurement over 3 years

\
\\ f\\/\” GroBwig, W. et .al . #AApplication of distributed Brillouin

/) fibrisTerre  Optical fiber sensor systems in geo -technical monitoringo, 6th Asia Pacific 04410206 senébrs cC
v 5.
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In the field: Sinkhole at raillway embankment

settlement, landslide,

slope break...l

strain sensing cable

Collapsed ground
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DAS: Rallway track monitoring

AIn imageplot vertical intensity variations
A 400m longVelardEurostar, acceleration correspond to axles

160

140

60

it 200 400 600 800 1000
VIT: _‘.’;\:‘5:4 > i position/ m
7‘5:::‘_’{:&_‘ o ATime signal shows each car as time

distribution in acoustic amplitude
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Rockfall Monitoring by means of DFOS

AProvide accurate, reliable early warning
system, for easy and comprehensive
deployment on rail network

A Detect a football-sized rock
A Comprehensively cover 100 m site —

A All-weather working

A Photo verification

A

A

A

A Location of event
A

A Near real-time
A

A\ Data available on online platform

NetworkRail
-/1
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Results

Wireless monitoring time data T draw wire and tilt meter Wireless cameraimage T triggered automatically by sensors
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Bridge fatigue monitoring

New construction with embedded sensors:
A Monitoring system less than 1% of project cost

A Decades of prolongation of life span expected
due to monitoring system

! N\~
\// fibrisTerre

16.06.2025 Thomas Angerer , Massimo Penasa: Digitaler Zwilling fur Intelligentes Monitoring T Beispiel Terfener Innbriicke ." 4. Interalpine Bautage , 2021. 33 /
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Bridge Monitoring / Digital Twi ®

VIUES 10 S50

®) rilization factor @
min: 4526
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| reopens

Max
Member Min[] [

1.84e- £32

3D-VISUALISIERUNG DES AKTUELLEN
ZUSTANDS DER STRUKTUR IM
WEBBROWSER

sensing data is fed to a Digital Twin of the bridge for real -time condition  monitoring
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Smart Monitoring by Fibedptic Sensors ofgtrain
and Temperature of a Concrete Double Arch Dam

.: iR " -
g y TP

'

Ponte Colalam, aconcretedamlocatedcloseto Garda Lake ithe Valvestinovalley(Brescia).

Brezzi, L., Schenato, L., Cola, S., Fabbian, N., Chemello, P., Simonini, P. (2023). Smart Monitoring by Fiber-Optic Sensors of Strain and Temperature
of a Concrete Double Arch Dam. In: Ferrari, A., Rosone, M., Ziccarelli, M., Gottardi, G. (eds) Geotechnical Engineering in the Digital and Technological
\Innovation Era. CNRIG 2023. Springer Series in Geomechanics and Geoengineering. Springer, Cham. https://doi.org/10.1007/978-3-031-34761-0_20
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A To locate the boundary shear zone, it was decided to instrument the road with adjittiersensor cable.
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Fiber cables

Cross section of the trench instrumented with
strain sensing fibers
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Brillouin Scatter Shift
-Temperature

—Strain
Optical Cable Inside Power Cable

Inside Air or Gel
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Live strain monitoring during subsea cable

installation from vessel

( ) H | \u’\ fi Proof - of-concept for comprehensive sensing system
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along with DTS and DAS
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// fibrisTerre In cooperation with AP Technologies Inc., South Korea
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DPS* for monitoring filtration, internal an?(>oST

external erosion of riverbanks and riverbes(ﬁ;mg;;

_ o . S Sensorddesign NN
Main objectivesof the project: SI9 > A|PO

0, ut : , isotropic pressure
helix pitch length compressible material

U Stabilityiissuesiof-levees
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™ sensing optical fiber {helix) compression

KANTON WALLIS

U Interchange beitween groundwaternand oo e optcconcept 8 curron buvaus
river flow '

Laboratory of Hydraulics,
/ Hydrology and Glaciology
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DPS* for monitoring filtration, mternalg

N
iridissolutions

Sensing | Fibgg Optics | Photonics | loT

external erosion of riverbanks and riverbeds

*Distributed Pressure Sensor

03: Cross Section - km 2

02: Cross Section =km 1

Fiber optic
01: Cross Section = km 0 T

Horipontal

dedll
rilling rig _ Entry point

Drill plpe
Designed deill path

A ymall diameter pilot hole
drilled from the enlry point, under
the river bed, 10 the ext point

R . —

OST

Ostschweizer
Fachhochschule



https://www.rivadelpo.it/2000/10/21/dossier-contuga/
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DPS* for monitoring filtration, mternalg
external erosion of riverbanks and riverbeds

*Distributed Pressure Sensor

DPS mesh
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DPS* for monitoring filtration, mternalg
external erosion of riverbanks and riverbeds

DPS measurement results Transversal \l.:;....,:‘;,.,,.,
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Conclusions

A Distributed fiber optic sensing offers the opportunity
to assess and mitigate potential risks and
challenges in the natural and  built environment

enhanced safety
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Cost Savings

Enable realization of a resilient and sustainable infrastructure.
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