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Study on Usage of Safety Belt and Scope of Airbag for Fall Protection*
by Kiyoshi Fukaya**

Abstract: Two fall protection measures were studied. One is a fall arrest system by a safety belt, and
another is an airbag system for fall protection which absorbs shock to a worker.

The study on the fall arrest system concerned the recommendations for use of safety belts. They are
necessary because the recommendations for construction of safety belts require specific usages and the
other usages may result in accidents. There are two important problems which must be considered in the
recommendations for use, because the wrong uses resulted in accidents.

10 Ropes deteriorate more rapidly than the other parts and need daily checks. Some general construction
companies checked safety belts in service and found that 2-4% of the safety belts deteriorated.
Strength tests of some of these deteriorated ropes were carried out. The breaking strength of one
third of them were under 7kN, which is the expectation value of impact load during fall arrest. In
other words one third of deteriorated rope would be cut in case of fall accidents. There was no clear
relation between the duration of service for safety belts and the strength. There was relation between
the degree of deterioration and the strength.

2[1 Hooks are premised on the use in extension load only and the use in the other loads such as bending
load or the load to locking keeper might result in an accident. The cross arm use of lanyard involves
the possibility of improper usages. And the cross arm use without pad may cause contact to the
sharp edge of steel beam which reduces the strength of lanyard.

The airbag is a shock absorption device in case of fall accidents and it is proved to have a shock
absorbing function. In order to clarify its injury reduction ability, relation between degree of impact and
degree of injury was investigated in literature search. The relation is probabilistic and the effect of airbag
is probabilistic.

Fatal fall accidents data were analyzed. 60% of death resulted from head injuries. Therefore, the
protection of heads is most important for shock absorption devices. There were fatal accidents in the
accidents of fall height under 2m. Therefore fall protections are necessary even for work on height under
2m, and the airbag is more effective than safety belt in this range.

Fall tests of a dummy with/without airbag were carried out. The relation between the fall height and
degree of shock was found. In a test without airbag first contact of shoulder to the ground reduced the
shock compared to the first contact of head. Fall tests of standing posture were carried out and it was
confirmed that the shock to the head was absorbed by the leg. These results support concentration of
the protection by the airbag to the back and head.

In the results of tests in inclined posture airbag had shock absorption function in the range where the
contact to the ground of airbag is earlier than that of head.
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These two measures were positioned in fall protection measurements. These two measures belong to
measures of reducing injury, and effect of safety belt is deterministic and effect of airbag is probabilistic.
Therefore safety belt is more important than airbag.

Keywords; Fall protection, Recommendation for use, Safety belt, Airbag
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Table 1 Strength of lanyard of used safety belts”.
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REWT TR B X 5 17— VY
700kgf LAF 24 K (26%) 23 A& (45%)
700-1150kgf 34 K (37%) 14 & (27.5%)
1150kef LA E 34K (37%) 14 A& (27.5%)
REHK 92 K 51 A&
Table 2 Breaking position of lanyard *.
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Fig. 1 Strength of lanyard of used safety belts.
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Fig. 2 Duration of service and strength of lanyard.
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Fig. 3 Accidental drop-out of hook.
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Fig. 4 Usage of hook 10
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