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MOVE SOLUTIONS
RAILWAY MONITORING
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STRUCTURAL MONITORING SYSTEM
With the Move Solutions™ wireless monitoring system, 
it is possible to detect and analyze the level of stress, 
pressures and vibrations on any civil work or building 
over the years. There are many monitoring solutions 
available, for any kind of structure to analyze. Both in 
dynamic and static conditions, continuous monitoring is 
possible in multiple contexts, such as:

• Bridges;
• Viaducts;
• Buildings;
• Dams;
• Construction sites and work in progress;
• Tunnel;
• Railways and subways;
• Telecommunication tower.

• High precision

• Data analysis with advanced algorithms

• No wiring

• Long-range communication

• Modular system

• High autonomy

• Complete management and customization

• Minimum maintenance required

• Strong design

FEATURES

Move Solutions includes a complete package of wireless 
devices and a Web Platform for data visualization, algori-
thms and sensor management.
Once the sensors and the LoRa Gateways are properly in-
stalled on-site, they are ready to receive, store and send 
data.
You can view all this data in real-time through a Web in-
terface that allows users to remotely check the monito-
ring site. The user can set multiple parameters for each 
sensor, including sampling rates, resolution, alarms, acti-
vation treshold and much more.

The Move Solutions monitoring system guarantees the 
accuracy, safety, reliability and a significant reduction in 
overall costs.
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• Remote monitoring of difficult-access structures

• Easy installation and use of the system

• Data processing to optimize operations

• Easy adding of sensors to extend the monitored area

• Cost reduction through easy maintenance actions

• No wiring: huge saving on installation works

• Risk reduction and high reliability

LOGISTICAL - ECONOMIC ADVANTAGES
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RAILWAY MONITORING SYSTEM
All Move devices can be installed both indoor and outdoor. Thanks to their IP67 - IP68 class of protection, Move devices 
are totally protected against dust, sand and in general any solid particles, as well as humidity and rain. The railway mo-
nitoring package consists mainly of dynamic and static sensors.

DECK - DISPLACEMENT SENSOR
The patented DECK device is the only sensor on the market capable of measuring the uniaxial oscillations of the 
structu-re, providing displacement values   with an accuracy of 0, 01 mm. The DECK device samples at 100 Hz, 24/7. It 
is also ca-pable of detecting the temperature and frequency of vibrations. DECK is battery powered and 
communicates through LoRaWAN wireless communication protocol.

TRIAXIAL TILTMETER
The triaxial tiltmeter is a wireless sensor capable of measuring the static angular variations of the structure on the hori-
zontal plane (perpendicular to the gravitational axis). The Tiltmeter is battery powered and uses the LoRaWAN wireless 
communication protocol.

TILT-BEAM
The tiltmeter can be mounted on an aluminium beam of a predetermined length (usually 1-2-3m). They are 
generally mounted in series, so that the end of one bar coincides with the beginning of the next one, until the required 
distance is covered. The differential movements of the structure causes a different rotation of the individual bars and 
this provides a profile of the differential movements or settlements of the structure to be monitored.

ANALOG & DIGITAL COMMUNICATION NODE
The communication node is a wireless sensor compatible with most geotechnical sensors. Once the sensors are con-
nected to this device, they communicate to the Gateway and they are integrated into the monitoring system. The node 
is battery powered and uses the LoRaWAN communication protocol. It exists in analog or digital version, depending on 
the kind of sensors you want to plug in.

GATEWAY SHM
The Gateway is a central control unit for receiving data (via LoRaWAN) and sending it to the cloud (mobile connection). 
It can manage dozens of devices at the same time.
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RAILWAY MONITORING CLOUD PLATFORM

STATIC MONITORING 
Tiltbeam - Tiltmeter

The continuous transit of trains creates stress, modifies the ideal conditions of the railway track, and producs subsiden-
ce and wear phenomena that makes continuous monitoring necessary in the most delicate parts of the railway. This is 
important to intervene when the tolerance limits established by the standard (EN13848) are approached or exceeded. 
With the continuous increase of travel speeds on railway lines, an intensification of the control of the parameters is 
required to keep it at an adequate level of safety.
Move Solutions, starting from these problems, has moved to create a complete monitoring package, from the sensors 
to the processed data on the Cloud platform, to keep the parameters of the railway track under control.

The combination of these sensors can effectively monitor the following geometric parameters also present in regula-
mentation, such as:

PITCH & ROLL ANGLE
Move’s tiltmeter sensor can measure pitch and roll angles with high accuracy. These measurements allow obtaining the 
fundamental parameters for the static monitoring of the tracks.

Through the web platform it is possible to view the 
detected data in real-time, and remotely manage acti-
vation thresholds, alarm thresholds and sensors reso-
lution. The platform also contains multiple statistical 
processing tools for the acquired data and an optimi-
zed interface designed for the structural monitoring of 
railways and subways.

Dynamic sensors record continuously 24/7 but transmit 
the event only when the chosen threshold is exceeded.
The Move monitoring system ensures that you can in-
tervene when an exceptional event occurs. 
In fact, with the alarm function on each device, it is 
possible to be notified when something big happens. It 
sends an alert via mail on the anomalous variation of 
data such as: Oscillation; Inclination; Acceleration; Fre-
quencies; Shift.

CANT - CROSSLEVEL
The transversal level is defined as the transversal slope of the track expressed as the difference in height between the 
two rails measured normally to the track. The use of the tilts, positioned on the sleeper, permits to get the measure-
ment of the difference in elevation of the tracks using the tool and to monitor its trend over time.

Cant - Cross-level
Twist
Vertical Deflection
Ballast Void

Static Monitoring
Static Monitoring
Static Monitoring
Dynamic Monitoring

Tiltmeter - Tiltbeam
Tiltmeter - Tiltbeam
Tiltmeter - Tiltbeam
DECK

Tiltmeter
Rail Longitudinal Level

DECK sensor

Tiltmeter

Tiltmeter Tilt-beam

Tilt-beam
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TWIST
The configuration with skewed lines of the track is desired when it is neither in a straight line nor in a circular curve 
(i.e. in the transition curves): in this case, we have a construction skew and it is a geometric characteristic of the track. 
In other cases, it is caused by an alteration in the design and constitutes a track defect.

The skew is the algebraic difference between two transversal levels taken separately at a predefined distance, usually 
expressed as a gradient between the two measurement points. It can also be expressed as a ratio (% or mm/m).

VERTICAL ARROW - LONGITUDINAL LEVEL
The vertical plane mainly bears the load of the tracks, therefore the differences in the deviations (vertical arrows) must 
be calculated with reference to the heights of the theoretical vertical arrows: it is not possible to assume with absolute 
certainty that at the time of measurement, zero vertical deformations are completely negligible. The tilt beams allow, if 
placed in a chain, to monitor not only the skew but also the vertical displacement of the track and reconstruct its spatial 
trend with a broken line.

Where h1 and h2 are the transversal levels at two points while l is their distance, also known as the basis of the me-
asurements. The use of Tilt-beams of different lengths, 1,2,3m (and multiples), allows obtaining this fundamental pa-
rameter. The distortion is the most delicate thing for the stability of the vehicle-track coupling, often the cause of the 
vehicle’s deviation from the track.
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DYNAMIC MONITORING 
DECK sensor
BALLAST VOID
The ballast is a coarse aggregate of uniform granulometry that acts as a laying surface for the railway sleepers. Its 
usefulness is to be identified in the dissipation of the stresses imposed by the passage of railway vehicles through 
friction between the grains, in the drainage and removal of rainwater through the high void index guaranteed by the 
granulometric uniformity of the aggregates and in the attenuation of noise and vibrations generated by the loading of 
the trains. Over time, the ballast is progressively contaminated with fine material and metal dust which fills the gaps 
between the ballast grains. This contamination is known as fouling. When fouling reaches significant levels, the structu-
ral integrity and drainage capacity of the contaminated ballast can be compromised. This can lead to an instability of 
the superstructure which, as a final consequence, can determine the eventual derailment of the trains.
The use of Deck allows to directly monitor the amplitude of oscillation of the sleeper as the train passes and its trend 
over time and to correlate its variation to the deterioration of the Ballast in which they are drowned.
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