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Abstract: A lot of occupational accidents caused by falls are occurring especially in the construc-

tion industries. According to statistics of occupational accidents of the year 1998, 43% of fatal

accidents in the construction industries in Japan are caused by falls from roofs, scaffolding, ladders,
eaves, girders etc. The ratio of fatal falls has been gradually increasing year by year. The wooden
house construction sectors have more accidents than other sectors.

In order to obtain safety data for preventing fatal falls from pitched roofs of wooden houses, sliding
properties on various roofing materials are being studied by utilizing a suitably dressed dummy,
shoes, tools and building materials on an adjustable pitched experimental roof. The five roofing
materials are tested for sliding properties such as zinc galvanized steel sheet, plywood, Japanese
tiled roof, slate shingle roof and bitumen felt. Sliding properties are three kinds of footwear such as
sneaker, safety shoes and Japanese split-toes socks with rubber sole (jikatabi).

The results of experiments are summarized as follows:

(1) There are no distinct differences among measured values of coefficient of dynamic sliding re-
sistance of the dummy at different degrees of inclination of a roof.

(2) When the dummy is sliding on a roof, the most slippery roof is covered with zinc galvanized
steel sheet.

(3) As for footwear, coefficients of dynamic sliding resistance between dry and wet surfaces show
remarkably large differences.

(4) The coefficient of sliding resistance of jikatabi largely decreases on wet surfaces of zinc galvanized
steel sheet.

(5) The coefficient of dynamic sliding resistance of jikatabi on wet surfaces shows 72% lower than
one on dry surfaces. When it rains while working on a roof, the coeflicient of sliding resistance
can suddenly decrease and sometimes can trigger fatal accidents.

(6) Sneakers show relatively higher frictional properties on wet surfaces than the other footwear
such as safety shoes and jikatabi.
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Photo 2 The dummy on Japanese tiled roof.
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Photo 3

Speed meter on an inclined roof.
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Fig. 1 Example of speed measurements.
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Photo 4  Testing shoes.

Photo 5  Sliding board fixed with testing shoes on zinc

galvanized steel sheel.
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Tools and roofing materials for testing coeffi-
cient of sliding resistance on various roofs.
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Table 1  Sliding materials and their weights.
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Fig. 2  Coefficient of sliding resistance of the dummy
by degrees of inclination on an experimental
roof.
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Table 2 Decreased ratio of coefficient of sliding re-
sistance on wet roof surfaces.
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Fig. 5 Coefficient of sliding resistance between shoe
sole and roofing materials.
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Table 3 Decreased ratio of coefficient of sliding re-
sistance of footwear on wet roof surfaces.

BOUEBRETORYDR ) EGERE

B W BAREA KRR (%)

TR by EHRIR 79
AR TR R 56

o |1 by HRR 72
AR T HUB AR 64

FEFEL b BER 59
AR T B 61

BYBHBER

2085 .ﬁf
242 0§ #

—J033
281
- , o426
i ;
. 0.248 !
VA - 0311
023
BH —Jo44
- 0462
- 0426
BN EY 0420 0458

13V i3

I

. 470
Bioky-t —Jo53p
— 1 . I ) T
Fig. 6  Coefficient of sliding resistance of various mate-
rials on galvanized iron sheet.
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Fig. 8  Coefficient of sliding resistance of various mate-
rials on the Japanese tiled roof.
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Fig. 10 Coefficient of sliding resistance of various ma-
terials on the roof covered with bitumen felt-
materials.
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Fig. 11 Calculated falling velocities at the eaves of the
roof by degrees of inclination of an experimen-
tal roof.
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Fig. 12 Calculated falling velocities at the eaves by
degrees of inclination of an experimental roof.
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Fig. 13 Relations between sliding distance and horizon-
tal distance from the eaves to point of fall.
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