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3. An Analysis of Physiological and Psychological Workload
for Workmen on Scaffolding™®

by Yoshiyuki EGawa™** and Shin-nosuke Usur***

Abstract: In Japan, the number of deaths in construction work is reckoned 794 victims in 1999

and 37% of these victims were caused by falling from high elevated work place like scaffoldings. So,

in order to establish the ergonomic countermeasures against these falling accidents in construction
work, an analysis of physiological and psychological workload for workmen on scaffolding was carried
out. ‘

Main results of these experiments were as follows:

(1) Walking speeds of unprofessional persons were 1.0m/sec on the ground and 0.6m/sec on the scaf-
foldings (the height of 10.8m). However, the walking speed of professional worker was 0.9m/sec
both on the ground and the high place of 10.8m.

(2) In the walking situation (at the height of 10.8m) for the difference of walking plate width, walking
speeds were investigated. Unprofessional persons’ speeds were 0.6m/sec on the plate width of
50cm and 0.3m/sec on the width of 24cm. Professional workmen’s speed like spider-man was
0.9m/sec on both walking plates’ width.

(3) Mental workload in walking at the height of 10.8m was examined by dual task method. Men-
tal workload of unprofessional persons increased on high elevated place, but no increase was
indicated in the results from professional workmen.

(4) For stable walking posture and less-load to the foot, walking plate width of wider than 40cm
was necessary.

(5) In walking on the scaffolding, footprint angles of 30 degrees or more were observed for several
spider men. It was cleared that this walking style was very strong against impulsive side force.

(6) Since the scaffolding frame height was 1.7m, forward-bent walking postures were observed in
walking on the scaffolding. The workmen of 1.75m or more in stature walked with 30-45 angles
of forward-bent postures.

(7) It was answered that the professional workmen preferred cross type handrail to that of parallel
type.
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Fig. 1  The front and side views of the scaffold.

HREGOEES K URAER
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Fig. 2 Walking speed on the scaffold.
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Fig. 4 Response time of secondary task.
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Measurement system for mental working load.
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Fig. 6  Walking cycle of right leg.
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Fig. 7  Difference of walking between adult and baby.
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Fig. 8 Electro myogram of anterior-tibia muscle.
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Fig. 9  Electro myogram wave patterns in walking on scaffold.
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Fig. 10 Walking style on the scaffold.
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Hand transportation work from lower stage

Photo 4
to upper stage.
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Table 3 The handrail which is preferable to work.
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- Table 4 The handrail which is easy to grasp at the moment of being thrown off balance.
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