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EXPERIMENTAL STUDY ON THE EFFECT OF FALL PROTECTION OF
SCAFFOLDS BY PLASTIC SHEETS

K. OHDO', Y. TOYOSAWA®, S. TAKANASHI', Y. HINO" and H. TAKAHASHI’

ABSTRACT : In Japan, protective measures to reduce falls from scaffolds have been strictly applied
within industry safety guidelines, and such measures have had a significant effect, seen in a decrease
in 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 to conduct
an investigation into the regulations that exist in overscas countries and to evaluate various
construction methods according to present safety guidelines. In this study, from the results of the
committee, the effectiveness of using plastic sheets as a covering around scaffolds to protect against
falls (a method widely used in Japan) was confirmed experimentally. From the results of the
experiments, cffective installation methods for the plastic sheets were examined.

KEYWORDS: Scaffolds, Fall Protection, Construction, Labor Accident, Sheets
1. INTRODUCTION

Fall accidents are a serious problem in the construction industry in Japan, and approximately 40% of
fatal accidents during construction are caused by workers fall. Therefore, Japan has introduced
countermeasures to reduce falls from scaffolds, and enforced these strictly in the form of various
safety guidelines, These countermeasure 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 issuc 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 exist in overseas countries and to evaluate various construction methods according to
present safety guidelines.

In this study, from the results of the committee, the effectiveness of using plastic sheets as a covering
around scaffolds to protect against falls (a method widely used in Japan) was confirmed
experimentally. From the results of the experiments, effective installation methods of the plastic sheets
for fall protection were examined.

2. EXPERIMENTAL METHOD

Figure | shows the number of death accidents in the Japanese construction industry in 2004,
Approximately 40% of fatal accidents during construction are caused by workers fall, and some of

' Senior Researcher, Construction Safetv Research Group, National Institute of Occupational Safety and Health,
* Director of Group, Construction Safety Research Group, National Institute of Occupational Safety and Health.
! Senior Researcher, Construction Safety Research Group, National Institute of Occupational Safety and Health.
* Senior Researcher, Construction Safety Research Group, National Institute of Occupational Safety and Health.
* Researcher, Construction Safery Research Group, National Institute of Occupational Safety and Health.
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these involve falls from scaffolds. Photo | shows the typical pipe scaffolds and prefabricated scaffolds
used in Japan. In the case of pipe scaffolds, the workers sometimes fell from the space between the
hand rail and the work platform, and they also fell from the space between the braces and the work
platform in the case of the prefabricated scaffolds, as shown in Photo [(when there is no plastic sheets).

Electricity, 17

Construction
machine, 83

2004

594 persons

Crane, 14
Land slide, lCoIIapse. Flying object,
29 27 38

Figure 1. Number of fatal accidents in Japanese construction industry in 2004

(a) Pipe scaffolds (b) Prefabricated scaffolds

Photo 1. Typical pipe and prefabricated scaffolds used in Japan

To prevent workers falling into spaces, the spaces have to be made narrow. The plastic sheets, which
envelop the scaffolds, as shown Photo 1, offer some protection. However, very occasionally workers
fall from the space between the work platform and the plastic sheets. In these cases, the space is
spread by the worker’s weight, and the workers fall from the spread space. Therefore. in this study,
we examined installation methods for the plastic sheets that could prevent the spread of the space
between the work platform and the plastic sheets.
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The plastic sheets are usually bound to the pipes of the scaffolds by fiber ropes. However, the ropes
often become loosened, creating a space that tends to be spread by the worker's weight. Aliernatively,
the plastic sheets are occasionally bound to the scaffold pipes by exclusive coupler, as shown in Photo
2. This method appears to make it possible to reduce the spread of the space, but the effect has not yet
been fully explored.

| [

\
\
1
1
'1 Plastic sheet
——
e
Y Displacement
[ = Weight
1 f /
N
d v

Photo 2. The plastic sheets bound to the pipe of the ‘
scaffolds by exclusive coupler

Figure 2. Experimental method
This  study  sought 1o  confirm
experimentally the effectiveness of the
exclusive coupler in prevention of spread
of the space. Figure 2 and Photo 3 show
the experimental method, The weight in
Fig. 2 was changed from 50 N to 400 N,
and the corresponding displacement was
measured by the displacement transducer,
as shown in Photo 4. In the experiment, the
strengthening effect of the plastic sheets
was also confirmed, and a small piece of
the sheet was piled with the plastic sheets,
as shown in Photo 5. Table 1 shows the
experimental cases in this study.

3. RESULTS OF EXPERIMENT

Photo 3. Experimental method (fiber rope)

-

Figure 3 shows the results of the

experiment. In the experiment that used

exclusive couplers (Case 2), the displacement was very small compared with the experiment that used
fiber ropes (Case 1). In the experiment that strengthened the plastic sheets with a small piece of the
sheet (Case 3), the displacement was marginally decreased. Therefore, it was found that the exclusive
coupler is effective in preventing spread of the space between the work platform and the plastic sheets,
and 1t 1s possible to reduce the risk of falling from the space with this installation method of the plastic
sheets. The method of Case 3 (strengthening the sheets with a small piece of the sheet) may also
reduce the fall risk, but improved installation methods need to be designed.
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4. CONCLUDING REMARKS

In this study, effective installation methods of plastic sheets for protection against falls were
experimentally examined. The results of this study are summarized as follows:

1) In Case 1. where exclusive couplers were
used to fix the plastic sheets to the
scaffolds, the spread of the space
between the work platform and the
plastic sheets was very small compared
with Case 2 where fiber ropes were used.

2) It is possible to reduce fall risk by using
this method of installing the plastic
sheets.

3) Where the plastic sheets were
strengthened by addition of a small piece
of sheet, the space could be decreased a
little.

4) We are planning to improve the
installation method of the plastic sheets
by using a combination of the exclusive
couplers and the strengthening of the
plastic sheets.

Photo 4, Measurement of displacement by
displacement transducer
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450
400 r
350 | /
300 f
Photo 5. A small piece of sheet fixed onto -] 250
plastic sheets to add strength & - j
L
Table 1. Experimental cases =
Experimental cases Condition 150
Case | The plastic sheets bound to the 100 /
scaffolds by fiber ropes /
Case 2 The plastic sheets bound to the 50 «
scaffolds by exclusive couplers .
‘(_-1‘ The ‘-‘-- els : »
Casc : lhe p]wu. sheets bnund to the o 10 20 10
scaffolds by exclusive couplers Disrk (o)
with the strengthening by the e
small picce of the sheet Figure 3. Experimental results
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