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ABSTRACT

The number of accidents due to slipping, falling and awkward postures are estimated to account for
over forty percent of annual industrial accidents in Korea. To prevent such accidents, stability-
maintaining capabilities of workers should be understood before any other approach.

This research was aimed to analyze capabilities of the workers with the help of young male students
maintaining standing postures on a tiltable stability platform.

The experimental result showed that tilting direction, height of pivoting point, and permissible degree
of swaying made significant effects on stability-maintaining duration.

Besides, humans are more capable of maintaining their standing body postures on a platform tiltable
fore and aft rather than on one tiltable sideways. The number of falling or tripping supported this
phenomenon.

A mechanical and physical discussion on the stability was added.
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Table 1 Experimental Equipments and Specifications

Experimental Devices
—Stability platform

Model & Specification
Lafayette, Model 16020 lunit
dimension 325" X36”,
with increment
(757,97, 105", 12" height)
Lafayette, Model 58004 lunit
Lafayette, Model 51012  lunit
Lafayette, Model 54035 3units

—Data recorder
—Repeat cycle timer
—Clock/counter

Q4 T (stability platform) & 3§ T84 EE &
A # don 1 W] ALE(BHH; sand paper)
AE A golQle], vpEA = 14 7T
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82 HshHoh

Clock counter= o7 27| == A7,
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Fig. 2 Stability-Maintaining Duration over Pemissible
Sway (left/right)
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Tabie 2 ANOVA on Stability-Maintaining Duration

(*significant, p<0.01)
vanable SS df MS F Signif,

Main effect

direction 2576.676 1| 2576.676| 165.972°] .000

height 5478, 40 31 1826.313 | 117.639"{ .000

degree 168433527 2] 8421676} S42.468'] .0O0
2-way interactions

direction X height 271655 3f 72582 4673 003

direction X degree 1Bl 20 663 A1) 682

height X degree 35.80| 6 52.642 33910 002
3-way interactions

direction X height X degree 51.406| 6| 8.568 552 1 .769
Residual 27028.587 | 1741  15.52%6
Total 55245.321| 1764 [  31.318
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Fig. 4 Stability-Maintaining Conditions of Standing
Posture on a Tiltable Platform

Table 3 Pemmissible Ranges of Sway
(w : platform weight, W : body weight)

permissible sway

pivot height 5° 10° 15°
%% 0. 6537(w/W) | 1. 3024(w/W) | 1. 9411(w/W)
9” 0. 7844(w/W) | 1. 5628(w/W) | 2. 3294{ w/W)
1044” 0.9151(w/W) | 1. 8233(w/W) | 2. 7176(w/W)
127 1. 0459(w/W) | 2. 0838(w/W) | 3. 1058(w/W)
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Fig. 5 Variation of Stability-Maintaining Duration over
Pemmissible Sway
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Table 4 Variation of Number of Fallings

(fore\ aft or left\ right)
permissible sway
pivot height 5 i 15°
fore\ aft [7.33\ 5.79]5.59\ 4.82{5.73\ 3.85]6.26\ 4.8
lelt} right |6.81\ 7.08{4.13\ 4.62[3.83\ 3.92[4.92\ s5.21
fore\ aft |5.26\ 4.6503.72\ 3.42|2.13\ 2.09{3.70\ 3.39
left\ right {4.54\ 4.472.53\ 2.54|0.99\ 1.4412.69\ 2.82
fore, aft {7.02) 6.4415.73\ 4.61{4.95\ 4.08]5.80\ 4.9
left\ nght [6.67\ 6.77]4.63\ 4.55(3.26\ 3.37)5.12\ 5.15
fore\ aft |6.87\ 5.82]4.37\ 3.75|2.76\ 2.23|4.67\ 3.93
left\ right |6.37\ 5.23|4.37\ 3.75[1.61\ 1.83[3.72\ 3.52
fore\ aft ]6.43\ 5.52[4.54\ 3.93[3.47\ 2.82]4.79\ 4.07
lefc\ right [5.87\ 5.52[3.35\ 3.53[1.93\ 2.20[3.76\ 3.79
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