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Development of real-time visualization of stress distribution in granular
material based on the mechanoluminescence phenomenon

KONDO, Akihiko
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This study aims to deveIoE a new visualization and measurement method of
load transmission in granular material based on the mechanoluminescence phenomenon. The
mechanoluminescence phenomenon is that emit light in response to mechanical stimulation. Glass beads
were coated with a mixture of mechanoluminescent paint and epoxy resin in order to visualize
particle level force distribution.
Load tests were conducted on single columns of coated glass particles to calibrate luminance and
forces transmitted through the particles and particle contacts. The biaxial loading test were
conducted to visualize the load transmission and stress chain in the analog granular material.
Moreover, the sum of contact forces deduced from particle luminance is shown to be_in agreement with
applied boundary loads. The effect of confining pressure and relative density during pile
penetration was visualized as an applications to investigate the mechanism of granular material.
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