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Methodology to Measure Stress Within Sand Ground
Using Force Sensing Resistors

25 F Kim, Dong Kyun

© A 9 Woo, Sang Inn

Abstract

Stress is an invisible physical quantity, necessitating the use of earth pressure cells for its measurement within the
ground. Traditional strain-gauge type earth pressure cells, due to their rigidity, can distribute stress within the ground
and subsequently affect the accuracy of earth pressure measurements. In contrast, force sensing resistors are thin and
flexible, enabling the minimization of stress disturbance when measuring stress within the ground. This study developed
a system that utilizes force sensing resistors to measure ground stress. It involved constructing a soil chamber for calibrating
the force sensing resistors, assessing the variability of measurements from resistors embedded in sand ground, and verifying

the attachment of pucks to the sensing area of the resistors.
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Fig. 3. Force sensing resistor used in this study (Flexiforce A201
sensor)
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Table 2, Experiment case setup

Case Application of Pucks Thickness of the Pucks Sensor Installation Location
WP 0 0.5 mm On a steel plate
WOP_TOP X - On the model ground
WOP_IN X - Inside the model ground
WP_TOP 0] 0.5 mm On the model ground
WP_IN o] 0.5 mm Inside the model ground
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Table 3. Coefficient of determination (R?) for each experimental

case
Case Coefficient of Determination
WP 0.978
WOP_TOP 0.945
WOP_MID 0.706
WP_TOP 0.947
WP_MID 0.976
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