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A study on instability mechanism of granular materials by visualizing effective
stress transmission in micro scale
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This study aims to elucidate ground instability from the dynamics of the
load transmitting inter-particle structure by visualizing the load transmission of microscopic
effective stress. In this study, mechanoluminescent-coated particles that emit light in response to
mechanical stimulation and transparent particles based on the refractive index matching method were
prepared. Pile model penetration tests were conducted in destabilized specimen by controlling
effective stress conditions using upward seepage flow. The observed luminescence behavior
corresponds to a decrease in penetration resistance with effective stress levels, which showing a
stress field process from a microscopic load transmission to macroscopic deformation behavior.
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Visualization of localized deformation and load transmission during pile penetration using 2022
mechanoluminescent-coated particles and digital image correlation (in printing)
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