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Abstract

The analysis and evaluation of ballast behavior, in the past, were relied upon the estimation of stress and
strain of a material through a numerical method of empirical formulas. By doing this, a scientific link between real
material behavior and calculated results did not exist. Consequently, in-field monitoring systems were established
to evaluate such ballast behavior based on the electrical and wire measurement technologies. However, for the
long-term performance of the rail ballast track, data collection and transmission of the in-field monitoring system
following such wire technologies were not precise and persistent due to the degree of freedom of installed
measuring devices was incompatible with ballast movement characteristics under the in-service train conditions.
This study aimed to create a single unit of the measuring device with a sensor system following the wireless
technologies capable of capturing the stress and the movement of the ballast under the in-service rail condition.
Study findings showed that such a single unit of the wireless measuring device could be functionally fabricated
using a steel frame with a flexible cover. The wireless sensor system of flex sensor (RP-S40-ST) for the stress

measurement and the gyro sensor (GY-521 MU6050) for the movement measurement was set up inside a
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fabricated unit. The data processing system relied on the microcontroller of Wemos D1 mini. This single unit of

the measuring device with a wireless sensor system could be used functionally to measure the stress and the

movement as expected.
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