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What is InterActive Pads

The InterActive Pad (IA Pad) is an innovative rail pad including a sensor-insert allowing the 

inclusion and extraction of  diverse type of  sensors for continuous and versatile monitoring.

Prototype design InterActive Pad

Sensing technology



What is InterActive Pads

Data Software

Data Acquisition 

System

A specific Data Acquisition System has been designed and developed to provide a 

versatile and economical solution for continuous and real time recording of  data and 

wireless communication.

Similarly, a specific software is applied to visualize and analyze the data. 
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Benefits and Advantages

- IA Pad is a customizable rail pad, designed to adapt to different railway applications. 

- Its material composition is tailored to meet the specific requirements of  customers or 

railway operators. 

- Can be manufactured from different polymers, including the recycled ones.

- Compatibility with any fastener system for various environments and vehicle types, from 

subways to high-speed trains.

- The innovative sensor-insert allows for modifying the type of  sensor for an adaptative 

system, while allowing for technology up-date and/or reparation.



Benefits and Advantages

- Continuous and real time monitoring.

- Allowing for measuring diverse parameters by including 

various types of  sensors. 

Examples: temperature of  rail; 

   oscillation of  rail-sleeper; 

   pressure in rail-sleeper contact;

- Sensitivity analysis of  diverse operation parameters.

- Allowing for stablishing limits to communicate 

irregularities: predictive maintenance and managing

- Remote control and communication.

Cotinuous and real time monitoring of

diverse parameters
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Applicability

• Example of  using piezoelectric 

as main sensor

• Some practical applications:

• Dynamic Weighting of  Trains



Applicability

• Example of  using piezoelectric 

as main sensor

• Some practical applications:

• Load Level on Track components



Applicability

• Example of  using piezoelectric 

as main sensor

• Some practical applications:

• Control of  state of  train-track 

contact

Possibility of detecting anomalous loads.



Applicability

• Example of  using piezoelectric 

as main sensor

• Some practical applications:

• Component Temperature Change Control.



Applicability

• Example of  using piezoelectric 

as main sensor

• Some practical applications:

• Behaviour in Critical Sections (curved sections, 

track changes, transition sections, etc.)



Applicability

• Example of  using piezoelectric 

as main sensor

• Some practical applications:

• Settlement Prediction. 
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Experiences: validation and demonstration

Laboratory validation

EN 13146 / Tech. Esp.



Experiences: validation and demonstration



Experiences: validation and demonstration

Sensor calibration

Prior to the field trials, laboratory calibration of  the sensors was performed to establish a direct 

relationship between the track loads and the speed of  the passing train.

Calibration Table



Experiences: validation and demonstration

Demonstration: Full-scale tests

Full-scale tests in controlled conditions at laboratory, assessing diverse parameters under 

the simulation of  train passage to correlate track performance and sensor measurements



Experiences: validation and demonstration

Promotion



Experiences: validation and demonstration

Promotion

II JORNADA TÉCNICA “I+D+i en Materiales y Tecnologías para la Construcción y 
Mantenimiento de Vías Ferroviarias”, Granada 2024



Experiences: validation and demonstration

Promotion
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Pilot – Real Track



Experiences: validation and demonstration

Pilot – Real Track
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Pilot – Real Track
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Pilot – Real Track
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Pilot – Real Track
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Pilot – Real Track

Sector 1

Sector 3

Sector 2



Experiences: validation and demonstration

Pilot – Real Track

Comparing InterActive Pads with Standard devices, like accelerometers



Experiences: validation and demonstration

Pilot – Real Track

 1 

  
Figure 13 Accelerations of Train 1 and 2 in Sector 1. 2 

 
 

 3 

Accelerometers

InterActive Pads



Experiences: validation and demonstration

Pilot – Real Track

 1 
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Experiences: validation and demonstration

Pilot – Real Track
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Pilot – Real Track



Experiences: validation and demonstration

Pilot – Real Track



Experiences: validation and demonstration

Pilot – Real Track

Force on the rail = W*cos(5º)

Ø=5º W

Sector 3 - Slope: 8,5 %

Ø
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Conclusions

- InterActive Pads are smart rail pads allowing for continuous and reliable 

monitoring of  railway tracks

- Measuring of  diverse operation parameters: adaptable system by changing type 

of  sensor

- IA Pads have been successfully validated and demonstrated through full-scale 

laboratory tests

- IA Pads have been successfully demonstrated at real tracks: slab and ballasted 

track; light and heavy traffic
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