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| ~—Experimental Study of Human Motion on Stairs—
by Hisao NAGATA
Kinichi KINOSHITA

ccording to the first report about the statistical research on stair accidents, many stair accidents

e occuring at every. stairway, and rapxd descent on stalrs or-wearing high heels is reported to cause.
’many stair accidents. X .
Human motion 1s itself the two leg motion which is dynanucally unstable, v therefore stair accxdents
are liable to occur a's any stairs, Stair acczdents are supposed to occur by one of these slipping,
‘étumbling and miss-footing., It would be necessary to investigate these fundamental factors by the
3way of human motion study in.order to decrease the inevitable stair accidents. In this report the
‘followmg values accordingly were derwed frem human motion studies. Force values applied to the
tread by the foot, and the foot angle just in contact with the tread were measured as to slipping.
The short distance between the edge of the step and the tip of a shoe as to stumbliﬁg (defined as the
G-value). The foot contact length to shoe length as to miss-footing (defined as. the Lf value)..

The experimental stairs which may be varied by changing the combination of treéd and rise, and
the fofce plate by which three dimentional force values applied to the floor can ‘be measured, . were
planned and turned out, In this ‘-éxpe:iments four settings of combinations of tread and rise were
used, and two females and four males were chosen as experimental variable conditions. Especially
for females the ‘experiments of different footwears were carried out so as to find out the sharp diffe-
rences between the high heel and the low heel. Stride time, contact time, force values, the Lf values,
foot angies were obtained through the experiments. ‘

Judging from these results, safe walking is closely related to the dimensions of stairs and walking
velocity. It would be best to stép within the limited safe speed on the alloted treads. Subjects
wearing high heels, in descent, can not rotate their ankles enough to soften the footing on the tread.
Many stairs are chiefly planned to climb up with ease. But dImentmns of safe. stairs should be decided
with due consideration to descent motions, : ‘
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Accident Prevention on Walkways and Stalrways (Second Report)
~Experimental Study of Human Motion on Stairs-
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Stair accidents are supposed to occur by one of these slipping, stumbling and
miss-footing. In this report the following values connected with these factors are
derived from human motion studies. Force values, foot contact length, foot angle
and the short distance between the edge of the step and the tip of a shoe. Four
settings of combinations of tread and rise, two females and four males were
chosen as experimental variable conditions. Especially for females the experiments
were carried out by different footwears.

Judging from these experimental results, safe walking is closely related to the
dimensions of stairs and walking velocity. Subjects wearing high heels, in descent,
can not rotate their ankle enough to soften the footing on the tread.

(25 figures, 5 tables, 4 photos, 10 references)
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