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Development of Shoe Soles and Flooring Materials for Fall Prevention Based on
Elucidation of Friction-Induced Slip and Trip Fall Mechanisms
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In this study, we have found through walking experiments and gait simulation
using a neuromusculoskeletal gait model of bipedal walking that there is an optimal range of
friction coefficients between the foot sole and the floor that prevents slip- and trip-induced falls
in the shuffling gait observed in elderly people, and that this range is between 0.4 and 1.1. It
was also shown that the above optimum range of friction coefficients can be achieved by filling the
rubber with plant-based porous carbon particles and by controlling the radius of the corner of the
end face of the rectangular rubber block, even under water-lubricated and oil-lubricated conditions,
which tend to cause low friction.
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