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2. Analysis of the Fatal Accidents Caused by Trénch Faimre

by Yasuo TOYOSAWA*, Noriyuki HORIT* and Satoshi TAMATE*

Abstract ; Trench failures cause a considerable number of deaths and injuries in Japan. For
the purpose of establishing countermeasures, it is necessary to understand the basic informa-
tion about fatal accidents due to trench failure. Little attention has been given to the fatal
accidents due to earth failure, especially on the relations between the failure patterns and
cause of death.

90 fatal accidents in trenches were examined with close examination of the situations
surrounding these accidents which occurred during the period 1986 to 1988 in Japan.

The examination revealed the following characteristics of the fatal accidents due to
trench failure :

(1) Concerning the cause of death, suffocation accounted for 31 %, pressure 21 %, fractures
17 % and the rupture of internal organs 13 %. In each case, each worker who died experi-
enced soil pressure on their chest or abdomen.

(2) With regards to the buried portion, about 60 % of the workers who died were not entirely
buried. The percentage of the workers who were buried entirely accounted for 31 %.

(3) Trench failures could be divided into four types. They are ; @Type-1 Failure due to
surface slip, @Type-2 Failure by toppling, ®Type- 3 Failure by sliding or rotation and @
Type-4 Failure by falls or block failure.

(4) Failure occurred as a clod or block of earth. The clod or block of earth kept its shape until
it hit the worker. Because of the narrow space in trench, the worker could not escape and
was trapped between the clod of earth and the trench wall.

(5) 85 % of the fatal accidents were related to back-fill. In other words, fatal accidents
occurred where the soil has been disturbed due to earlier earthwork.

(6) Nearly 80 % of the accidents involving small-scale trench failure occurred when the height
of the trenches was less than 3 m. 23 % of the accidents happened in trenches of less
than 2m depth.

(7) Nearly 30 % of the workers d1ed during the work for installing and dlsmanthng trench
supports. A safety procedure of installing and dismantling trench supports that dose not
require workers in the trench needs to be developed.

Keywords ; Occupational Accident, Trench Failure, Excavation, Safety, Statistical Analysis,
Case History
* oK ReER  Construction Safety Research Division
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