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Study on mitigation of fall risk from scaffolds in construction industry

K. Ohdo, Y. Toyosawa, S. Takanashi, Y. Hino & H. Takahashi
National Institute of Occupational Safety and Health, Kiyose, Japan

ABSTRACT: In Japan, protective measures to reduce falls from scaffolds have been strictly applied within
industry safety guidelines, and such measures have significantly decreased fatal accidents due to falls from
scaffolds. However, the rate of fatal accidents from falls is still high in the construction industries. In order to
examine further countermeasures to reduce such falls, the Japanese Ministry of Health, Labour and Welfare
established a committee in our institute. That committee’s work experimentally confirmed the effectiveness of
using plastic sheets as a covering around scaffolds to protect against falls (a method widely used in Japan).
Based on those results, this study developed and tested easy and effective methods for installing the plastic
sheets. It was found that the plastic sheets, so installed, reduced the fall risk from the scaffolds with these pro-

posed methods.

1 INTRODUCTION

Fall accidents are a serious problem in the construc-
tion industry in Japan, and approximately 40% of fa-
tal accidents during construction are caused by
workers’ falls. Therefore, Japan has introduced
countermeasures to reduce falls from scaffolds, and
strictly enforced these with various safety guide-
lines. These countermeasures have led to a reduction
in the rate of fatal accidents caused by falling from
scaffolds.

However, the rate of fatal accidents from falls is
still high in the construction industries, and possible
countermeasures became the main issue of the 11th
Labour Accidents Prevention Plan in Japan. In order
to examine further countermeasures to reduce such
falls, the Japanese Ministry of Health, Labour and
Welfare established a committee in our institute to
conduct an investigation into the regulations that ex-
ist in overseas countries and to evaluate various con-
struction methods according to present safety guide-
~ lines.

The committee’s work experimentally confirmed
the effectiveness of using plastic sheets as a cover-
ing around scaffolds to protect against falls (a me-
thod widely used in Japan, as shown in Photo 1).
From the results of the experiments, it was found
that the plastic sheets were effective for fall protec-
tion when perfectly installed, but it was difficult to
accomplish this at all construction sites.

Therefore, in this study, easy and effective instal-
lation methods of the plastic sheets for fall protec-

187

tion were also examined experimentally. The results
of the experiments were compared with Japanese
body size data, and the probability of the mitigation
of fall risk from scaffolds by the proposed installa-
tion methods was examined

SR T

Photo 1 cafflds coedﬁ with mesh sheet.

2 LABOR ACCIDENTS FROM FALLS

Figure 1 shows the number of accidental deaths in
the Japanese construction industry in 2004. Ap-
proximately 40% of fatal accidents during construc-
tion are caused by workers’ falls, and some of these
involve falls from scaffolds.
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Figure 1. Number of fatal accidents in the Japanese construc-
tion industry in 2004.

3 EFFECTIVENESS OF PLASTIC SHEETS FOR
FALL PROTECTION

3.1 Experimental method

Photo 2 shows the typical pipe scaffolds and pre-
fabricated scaffolds used in Japan. In the case of
pipe scaffolds, the workers sometimes fell from the
space between the handrail and the work platform,
and they also fell from the space between the braces
and the work platform in the case of the prefabri-
cated scaffolds, as shown in Photo 2.

The plastic sheets, which envelop the scaffolds,
are able to protect the workers from falling, but their
effectiveness was not clear. Therefore, their effec-
tiveness was examined experimentally using a hu-
man dummy.

Figure 2 shows the structures of the scaffolds and
plastic sheets for the experiment. The plastic sheets
were the standard size: 5.1 m high (the same as
three-storey scaffolding) and 1.8 m wide (the same
as 1 bay of scaffolding). The plastic sheet was bound
to the scaffold pipes with fiber ropes as tightly as
possible. The work platform was set as close along-
side the pipes as possible, as shown in Figure 3. This
followed the ideal installation method for the plastic
sheets.

The human dummy weighed 700 N, the average
body size of Japanese males.

Table 1 shows the experimental cases. These cas-
es were the same as those considered in earlier stud-
ies (Japan Construction ... 2003). An experiment
with a used plastic sheet (Case 8) was carried out to
determine the strength of a deteriorated sheet.

Photo 2. Typical pipe and prefabricated scaffolds used in Ja-
pan.

3x1.8m=54m

6.8 m

| Hand ) Ework
Fall platforml

—t
o
b=
{=H

4x1.7m

|

Plastic
sheet

Fiber
il rope

(a) Pipe scaffol{_ds. i
>
I

Y o

all |

>

(b) Prefabricated scaffolds.
Figure 2. Structure of the scaffolding and plastic sheets for the
experiment.
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/Pipe of scaffolds

— Work platform

Plastic sheet

Figure 3. The work platform set as close as possible alongside
the scaffold pipes.

3.2 Results of experiments

In all of the experimental cases, the human
dummy did not fall from the scaffolds, and it was
found that the plastic sheets were effective for fall
protection, given a perfectly installed sheet. How-
ever, in some cases, the dummy almost fell from the
scaffolds. Photo 3 shows the result in Case 10. The
space between the plastic sheet and the work plat-
form was spread widely, and the dummy almost fell
from the space.

Photo 3. In Case 10, the ;iummy almost fell from the space be-
tween the plastic sheet and the work platform.

The ideal sheet installation method is difficult to
apply at all construction sites. The falling space in
the case of typical installations is larger than that in
the case of an ideal installation. This is because the
plastic sheets are usually difficult to bind as per-
fectly tight as an ideal installation requires. There-
fore, the risk of falling into the space is not small,
when the typical installation method of the sheet is
used. In reality, workers occasionally fall into the
space between the work platform and the plastic
sheets.

Table 1. Experimental cases.

Case

Posture

Type of scaf-
folds

Photos

1

10

11

Standing

Crawl on
hands and
knees

Sitting and
fall from
back

Standing

Crawl on
hands and
knees

Sitting and
fall from
back

Sitting and
fallto 1 m
using slide

Sitting and
fallto 1 m
using slide

Sitting and
fallto 1 m
using slide

Crawl on
hands and
knees, and
fall to 0.2
m using
slide
Sitting and
fall from
front

Prefabricated

Prefabricated

Prefabricated

Pipe

Pipe

Pipe

Prefabricated
Prefabricated
Used sheet

Pipe

Prefabricated

Prefabricated
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To prevent workers from falling into spaces, the I }
spaces have to be made narrow. Therefore, in this
study, we examined installation methods for the
plastic sheets that could prevent the spreading open 1
of the space between the work platform and the plas- ‘|
tic sheets. :

The plastic sheets are usually bound to the pipes ||>/
of the scaffolds by fiber ropes. However, the ropes
often loosen, creating a space that tends to be spread 1

1
1
!
!
’

: Plastic sheet
—_—

Displacement

open by the worker’s weight. Alternatively, the plas-
tic sheets are occasionally bound to the scaffold
pipes by a special coupler, as shown in Photo 4. This
method appears to make it possible easily to reduce
the opening of the space, but the effect has not yet
been fully explored.

Weight
/

1725mm ~

Photo 4. The plastic sheets bound to the pipe of the scaffolds
with a special coupler.

4 EFFECTIVE INSTALLATION METHOD FOR
PLASTIC SHEETS

4.1 Experimental method

This study sought to confirm experimentally the
effectiveness of the special coupler in preventing the
space from spreading open easily. Figure 4 and
Photo 5 show the experimental method. The weight
in Figure 4 was changed from 50 N to 400 N, and
the corresponding displacement was measured by
the displacement transducer, as shown in Photo 6. In
the experiment, the strengthening effect of the plas-
tic sheets was also confirmed, and a small piece of
sheeting was piled with the plastic sheets to add
strength, as shown in Photo 7. Table 2 shows the ex-

: s | & S 4 i
perimental cases in this study. Photo 6. Measurement of displacement by displacement trans-
ducer.
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