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tructural
lonitoring

for safer infrastructures and
proactive asset management




Infrastructures
are like our body

they need regular
checkups
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loT-enabled Al-driven
hardware software
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For reliable infrastructure
Management

www.movesolutions.it

Move

loT PLATFORM

m.'J

© Move S.p.A.



é my Move

LoRAWAN 3G/4c loT PLATFORM

| MQTT
Exportable data -

FTP
Car)
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Solar panel
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loT-enabled hardware

Wireless sensors
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Static & dynamic

SeNSors

Dynamic displacement

sensor - DDS

=L

Tiltmeter gy @y Vibrometer

.

Acc.

Accelerometer
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TiltBeam  gumrmvEy
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loT-enabled hardware

Easy installation
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Al-driven software

Remote
asset-management
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Al-driven software

Remote
asset-management
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loT PLATFORM

Al-driven software

Intuitive
interface
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Al-driven software

From complex data
into actionable insights
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Overview of the project

GOAL

- Detecting any angular variations in inclination to

prevent further collapses and ensure safety

CHALLENGES

- Dangerous and difficult-to-access structure
due to damage from the 2020 explosion
- Environmental factors like high temperatures

and fires accelerating the silos’ deterioration

- Immediate need for real-time data to prevent

further risks to human life
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Sensors used

Itmeters

T

. & Env.

Geo

Ic SHM

Stat

x4

4 Tiltmeters on four different silos
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Andamento dell'angolo Phi.

Phi

0.32 mm/m

Vertical structure
Grain silos, Beirut
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Vertical structure
Grain silos, Beirut
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Beirut silo collapses, reviving trauma ahead of blast anniversary

31 lug 2022 — BEIRUT, July 31 (Reuters) - Part of the grain silos at Beirut Port collapsed on

Vertical structure Suny it ays bl e scond s of e

aljazeera.com
https:fwwnw aljazeera.com s 31 - Traduci questa pagina 3

® ® ®
Part of damaged Beirut port silos collapses after weeks-long fire
' 31 lug 2022 — In July, a fire broke out in the northern block of the silos due to the fermenting

grains. Firefighters and Lebanese Army soldiers were unable ...

(B theguardian.com
https:ifwww theguardian.com » 31 - Traduci questa pagina

Silos damaged in 2020 Beirut port explosion partly collapse ...

31 lug 2022 — A section of the huge grain silos at Beirut's port, shredded in the 2020 explosion
in the Lebanese capital, collapsed on Sunday aftera ...

france24 com
https:fAwww france24. com » 202 - Traduci questa pagina 3}

Part of Beirut's blast-damaged port silos collapses - France 24
31 lug 2022 — Silos in the port of Beirut, Lebanon, were heavily damaged on July 31, 2022
following a partial collapse due to an ongoing fire since the .
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Conclusions

» The wireless sensor system provided accurate real-

time data, detecting increasing tilt before collapses

« Remote monitoring allowed for rapid, life-saving

decisions to clear and secure the area

* Fire accelerated the collapse, but the silos were

already critically unstable post-explosion

« The monitoring system ultimately helped prevent

further injuries or fatalities
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Visual-ize

North York Moors
railway, North Yorkshire UK
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Overview of the project

GOAL

« Comprehensive, redl-time track and landslip

monitoring of the North Yorkshire Moors Railway

CHALLENGES

» Limited stable ground in the valley

e Dense ferns and bracken over a meter tall in

summer blocking the line of sight

e Power and communication issues due to the

remote location

www.movesolutions.it © Move S.p.A.
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Sensors used

Tiltmeters

N

— Accelerometers

Dynamic SHM

x4

—IL DDS - Dynamic

Displacement Sensor

Dynamic SHM

X1

www.movesolutions.it

Gateway

X1

J

24 Tiltmeters on the landslip
4 Tiltmeters on the track

1 Tiltmeter on the turbine tower

« 4 Accelerometers on the track
« |1DDS on the track

- 1 Gateway on top of the tower
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Conclusions

« Dynamic and static real-time monitoring

« Comprehensive structural analysis

« Custom power setup

» Insights for maintenance planning
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Overview of the project

GOAL

« Monitoring and detecting bridge damage

post-repair, and assessing traffic impact

CHALLENGES

+ No bolts/adhesives allowed
 Limited power options
 Flood risk

« Aesthetic concerns

www.movesolutions.it © Move S.p.A.
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Sensors used

|

— Accelerometers

Dynamic SHM

—IL DDS - Dynamic

Displacement Sensor

X9
§
A ®
Tiltmeters
X15

www.movesolutions.it

Gateway

X2

36 Accelerometers

+ 2 Gateways

9 Dynamic Displacement Sensors + 3 Cameras

15 Tiltmeters

© Move S.p.A.
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Conclusions

« Seamless monitoring since September 2023

« Modal Frequency Analysis in February 2024 revealed

ridge behavior trends

» Overweight vehicles identified by correlating sensor

ata with video footage

- No new damage, but data justifies building a new

ridge to preserve the historic structure
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Projects all over the world
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with EenﬂeU® N @ Stantec

vancinginfrastructure

Platte RiverBridge, Denver
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Excel London Exhibition
Centre London

ww.movesolutions.it



ot

“’.24.\,- i Ve
é"'" ~'.-‘-' -":. " . 'S‘ .
T P Ty T S I
e S .«""

= -3

“@l’h

7

K




move
Case studies

\“\%{‘“ @/‘
/ /01. .
. ' /6' . > '.
/c

K,

hel Ne&
QT ?4 Newcastle
:

n.'"”:,j



e
v

\ S
B UNIVERSITEIT VAN PRETOR

B UNIVERSITY OF PRETOR | P
FUNIEE Z:':- THI YA PRETORIA



#9755 move Case studies

e CECCHETTINI

: RESTAURATO RNE

. 4N

A |

WI l B
‘? }\.1“" " .:\, A

Makes it visible

San Michele Church, Lucco
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with
DIGITAL
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St Mark s Basilica \Venice
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Advantages of smart remote monitoring

1. Reduction of manual and on-site measurements

/. Reduced downtime and disruptions to regular operations

3. Real-time and continuous data visualization

/.. Long-term data analysis

5. Predictive maintenance
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Alessandro Nobili

&9 alessandro.nobili@movesolutions.it

5 +39 349 6728942

Giulio Meoni

&9 giulio.meoni@movesolutions.it

5 +39 345 5290612
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Thank you!
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Find us on: @ ﬁ

M nfo@movesolutions.it



https://www.instagram.com/movesolutions_shm/
https://www.linkedin.com/company/movesolutions/
https://www.facebook.com/MoveSolutionsIT
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