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On The Safety Conditions of Safety Net

By K.Kinoshita K.Ogawa

The number of fatal accidents by falling from high places while working occupies a large part of

statistical data of fatal accidents in the construction work, until now as the method for prevention agai

nst fall safety line has been used and today a safety net is beginning to be used for that purpose at the

sites of dockyard and building construction yard.

So we made following test to obtain the data for safety conditions which safety net should have.

As a dummy for the test, we made a sand-bag (90kg in weight) in which a columnar iron block (10

cm in diameter and 35cm in length) was set, and made it fall from various height on the several

sorts of nets which were set in rigid steel frame, and then we took the photographs of the motion of

the falling body by a high speed camera and got the deceleration acting on it, while we measured

tension working in the twines of some parts of a net by 6 load-cells in which electric wire strain gages

were applied. As the result of the test safety conditions of the net confirmed as follows;

1. Breaking strength of a knotted twine of the net is necessary more than 312kg (10cm in mesh),
210kg (7.5c¢m in mesh), and 156kg (5cm in mesh).

The breaking strength of the rope to support a net is approximately necessary to be 1. 7ton.

3. Maximun height from which workers can leap down safely on the safety net is 5-6m in conside-

ration of shock to human body.
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Fig—3a Stress-Strain Curve
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Fig—3b Stress-Strain Curve
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Fig—3¢ Stress-Strain Curve
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Fig—3e Stress-Strain Curve
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Fig—3f Stress-Strain Curve
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Fig—4a Relation between duration of exposure Fig—4b
and the breaking strength of the twine
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Photo—3 Experimental tower
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Photo—5 Load cell set in the net Fig—10 Load cell

Fig—11 Situations of placed load-cells
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Fig—13a Waves of strain of load-cells
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Fig—13b Waves of strain of load-cells
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Photo—7 DPenetrated net and its stretched
twines
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Fig—14 Relation between the magnitude of dist—
ributed loads and the tension of the ma-
in bar line.
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Fig—15 Number of twines which pass through
under the bottom of the dummy.
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The twines of the net were
perpendicularly streatched and
broken at this point.
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Fig—17 Situation of a load-cell

|
e
& @g§@
g

Load cell

Table—5 Stress that acted in the rope to support net

| number ‘ |
i of | 5cm or 7.5cm | .
‘supporting’ in mesh: 10¢m 10 mesh
points [
4 653kg 600kg
750 600(h=5m)
A 255 *346 .
e 264(h=2. 5m)
& L -440Ch=5. 0m)
260Ch=5. 0m)
4 860 <480
645
b 330 4330
8 316(h=2. 5m) | "%’
500(h=5. om)
4 675
540(h=3.0m) | =495
& 255 .
3 630Ch=7.0)} ,
525(h=5.0)/ .
255 +120
D 8 276(h=2.5m) | 285(h=2.5m)
565(h=5. 0m)
+418(h=7. 5m)
4 674, 805 460
|
E 525 | 1341
8 270Ch=2. 5m)
210(h=1. 5m)
4 552 660
415(h=5.0m) | 630Ch=7.5m)
F 315 <478
8 408(h=5.0m) | 660)h=7.5m)
445(h=7.0m) | 342(h=2.5m)
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Table—6 Human survivability of extreme
impacts in free-fall.

. ) cases
impact point total Ratio
male | female
feet 57 21 78 61.0%
head 19 2 21 16. 4
buttocks ‘ 6‘ 4 10 7.8
prome ‘ 3 0 3 7.3
supine ‘ 3 0 3 2.3
hand & knee \ 3 2 5 8.9
side . 4 0 g 63
total 1 991 29 128
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ft cases {t cases ft cases
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Fig—18 Duration and magnitude of headward acceleration
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Table—8 Necessary strength of a knotted

twine,
number of twines
strength of a
mesh(cm) | to SuPporEEmmy knotled twine
10 8~12 312~210kg
7.5 12~16 210~156kg
5. 16~20 151 ~126gk
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