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Ergonomic Investigation on Installed Steps with Brace
of Steel Tubular Scaffolding

by Hisao NAGATA, Yoshiyuki EGAWA

Vertical fixed ladders are commonly employed in single pole scaffoldings which are generally put up in
small construction site. But most of them are not utilized to the fullest, because construction workers
are apt to climb up or down by use of brace, ledger and pole. It is therefore considered that, if small
steps are welded on the brace, they will much more safely climb up/down.

In this study, differences between a vertical fixed ladder and the brace with steps were investigated
in respect of climbling, through human motion analysis and subjective evaluation of dimensions. Nine
subjects were adopted in human motion analysis, and three of them were actual construction workers.
They climbed up and down several times, and their motions were photographed by a 35 mm still camera
and a video camera. The motion of the subjects was analysed by the video pictures taken at each time
of 1/100 sec.

Variables from the motion time was characterized by the factor analysis method. The method of multiple
image photography was adopted, using a rotary shutter camera to superimpose a number of image of the
body on a single frame of a 35 mm film.

As a result, it was concluded that the brace with steps was superior to the vertical fixed ladder as a
means of climbing a single pole scaffolding. It was particularly noted that the shift time into/from plan-
king was shorter than that of the vertical fixed ladder according to the factor analysis. Preferences of
dimensions of the brace with steps were examined by 111 subjects and the most preferable tread of the
installed step is 21 cm. Its range from 18 c¢m to 24 cm is recommended. In case of setting the brace at
45 degree against a horizontal line, the horizontol length (or rise) of step intervals is 40 cm, and its range

from 35 to 45 cm is recommended.
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UDC 614.821, 69.029, 69.057.6
ERGONOMIC INVESTIGATION ON INSTALLED STEPS WITH BRACE OF STEEL
TUBULAR SCAFFOLDING

Hisao NAGATA, Yoshiyuki EGAWA
Technical Note of the Rescarch Institute of Industrial Safety
RIIS-TN-84-1 (1984)

In this study, dlfferences between a vertical fixed ladder and the brace w1th

}steps were mvestlgated in respect of cllmblmg, through human motlon analysls and
subJectlve evaluation of dimensios.
"~ As a result, it was concluded that the brace with steps was superior to the
vertical fixed ladder as a means of clmbing a single pole. scaffoldmg It was
particularly noted that the shift time 1nto/from plaking was shorter than that of
.the vertical fixed ladder according to the factor analysis. Preferences of dimesions
of the brace with steps were exammed by 111 sub]ects and the most preferable
tread of the installed step is 21 cm. Its range from 18 cm to 24 cm is recommended
In case of setting the brace at 45 degree against a horizontal line, the horizontol
length (or rise) of step intervals is 40 ¢cm, and its range from 35to 45 ¢m is recom-
mended. (6 tables, 7 figures, 4 photos, 3 references)



