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An Analysis of Fall Motion and Estimation of Severity against the Tripping During Gait
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Relationship between the limitation of the fall avoidance motion and severity of the fall should be explained
because the fall is one of the most severe risks in the industrial site. However, the study which recorded whole of the
fall motion is rarely performed because of the difficulty of reproducing fall in the laboratory due to the safety
concerns. In this study, the fall motion, which was caused artificially, was recorded as long as possible within the
bounds of safety. Then, the successive motion until the ground contact was simulated. As a result, the position and
velocity of the ground contact could be connected to the fall avoidance motion, which means the step length after
tripping, and the motion during the fall, forward tilt of the body and vertical velocity of CoM.
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Fig. 1 Experimental setup
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Fig. 2 Fall trajectory
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Fig. 3 Fall motion with long step
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Table 1 Contact position

Number of the case

Contact part Short step case  Long step case

Same side hand 11 5
Another side hand 1 4
Same side knee 10 13
Another side knee 9 11

Notes: Same side means same side of tripped leg.;

Another side means another side of tripped leg.

Table 2 Contact speed (m/s)

Number of the case

Contact part Short step case  Long step case

Same side hand 3.50+ 0.53 2.87+ 0.30
Another side hand 2.51 3.004 0.52
Same side knee 1.71+ 0.33 2.054+ 0.38
Another side knee 1.95+ 0.28 2.334 0.44

Notes: Same side means same side of tripped leg.;

Another side means another side of tripped leg.
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