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Requirements of Prevention Equipment against Falling from Roof
by Yasumichi HiNO*

Abstract: Falling Accidents at the construction site of low rise houses have been recognized as
the major cause of fatal accidents since the occupational safety and health law was instituted in
1972. There is a decreasing trend of the accidents in the last two or three years. It is thought
that the reasons are due to“ popular use of precedent scaffold installation method” and® decrease
in the number of construction works”.

However, the number of accidents is still large. Especially, about 20 to 30 of falling accidents
from roof periodically happened over the last decade and the decreasing trend of the accidents has
not been observed. And in recent years, the construction work has changed from the construction
of new house to extension or repair work. In some cases of extension or repair work, construction
period and the budget for installation of the countermeasure against falling may not enough.

The purpose of this study is to get the fundamental data for the countermeasure against falling
from roof by using many accident data. And also, the requirements of prevention equipment against
falling from roof were discussed by using the obtained data.

The major findings obtained in this study can be summarized as follows:

10 Archetypal falling patterns of the victims on the roof surface from work position to eaves or
verge are clarified by using the analytical results on the basis cause of falling and the motion.
From the results, the falling patterns can be categorized into 3 types and the necessity of
prevention equipment, which can prevent all these 3 types, is realized.

200 Falling velocity of the victim passing from the eaves to ground surface is estimated by using the
data of falling point based on the many accident data. From the results, it is cleared that the
maximum falling velocity is about 15km/h at the eaves, and 50km/h at the ground surface. This
maximum velocity at the ground surface is very fast as it is approximately equal to the setting
velocity of the automobile in the experiment for car crash safety.

300 Based on the estimated results of the falling velocity, the impact force of collision between the
prevention equipment and the victim is discussed. From the results, it is cleared that the impact
force is very large, and the victim may be injured. Especially, for the accident type of victim
slides down the roof surface, the maximum impulse force is larger than the threshold value of
head tolerance which was proposed by Dr. GADD. Therefore, it is necessary to apply the
prevention equipment which can enlarge the collision area and can extend the collision time.
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Fig. 1 Basis cause of falling.
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Fig. 2 Falling direction and falling posture.
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Fig. 3

[llustration of falling direction and falling posture.
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Fig. 4 Helmet wearing condition and cause of death.
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Table. 1

Fig. 5

Law violation at the Disaster Site.
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Availability of temporally scaffolds.
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Fig. 6 [llustration of falling accidents and an example of prevention method of falling accidents.
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Fig. 7 lllustration of impulse force due to the crash.
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Fig. 8 Falling velocity estimation.
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Table. 2 Parameters used in simulation.
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Fig. 10 Velocity of each mass.0 After At secondd
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Fig. 11 Impact force due to crash.
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