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Analysis of Labour Accidents in Tunnel Construction Work
— According to its Work-Stages —

by Yoshimi SUZUKI** and Shigeo HANAYASU**

Abstract: In order to establish the effective safety countermeasures in the construction sites, it
becomes neéessary to understand actual situation of labour accidents thoroughly in accordance
with its work-stage.

This paper deals with the accident investigation for the purpose of providing a better under-
standing of the basic nature of recent labour accidents in tunnel construction sites. The accident
data were made available from the Industrial accident reports submitted in 1987 to the prefec-
tural labour standard offices or the Labour Standards Inspection Offices involved, which totaled
161 injuries in number including 9 fatalities.

In this study, actual recent situation of labour accidents in accordance with the difference
of the work-stage (i.e.; excavation work-stage, shaft work-stage, lining work-stage and so on)
was firstly investigated. The tendency of the lost workdays due to accidents in accordance with
difference of work-stage was also investigated, and expected lost workdays of each work-stage
were obtained. According to the results of statistical analysis, the accident-type was one of
main factors which strongly influenced on the difference in expected lost workdays. The results
obtained in this study are described as follows;

(1) The actual situation of labour accidents in accordance with the work-stage was obtained
(Fig. 2).

(2) The relationship between lost workdays due to accidents and their cumulative frequency
can be expressed as a log-log liner straight line (Fig. 3).

(3) If the slope of a line mentioned above is exceed — 1, the expectation of the lost workdays
including‘fatal accidents can be obtained within a limited value. The expectation of Workd_ays.
lost with fatalities for accidents investigated in this study was about 90 days.

(4) About expected lost workdays, some distinguish difference in expected lost wrokdays
was found between each tunnelling method (Fig. 4.) '

(5) Similar tendency was also observed between each work-stage (Fig. 5).

(6) Difference in expected lost workdays according to age of workers was also distinguished,
and that of middle aged group was larger than that of the others (Table 3, Fig. 6).

(7) According to the result of statistical analysis (Table 5 ~ 9, Fig. 8), one of the main
factors which strongly influenced on the difference of expected lost workdays was attributable
to the difference of accident-type. '
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Table 1 Classification of work-stages in tunnel con-
struction work.
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Fig. 1 An example of four hierarchical classification of
work-stage in tunnel construction work
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Table 2 Items for analysis
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Fig. 2 Actual situation of labour accidents in accordance with the work-stage of tunnel construction

work
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Fig. 3 Cumulative frequency of lost workdays by acci-
dents in tunnel construction work
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Table 3 Expected value of lost workdays (According to

3 1.0E PR B S tunnelling method / work-stages).
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Table 4 Actual situation of labour accidents in tunnel
construction wrok (According to age of injured
workers).
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(According to work-stages).
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Statistical analysis of expected value of lost workdays by the quantification method of the first type
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Table 8  Statistical analysis of actual lost workdays by
the quantification method of the second type.
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Table 6  Statistical analysis of work-stages by the quan-
tification method of the second type.
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Table 7 Statistical analysis of actual lost workdays by
the quantification method of the first type.
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Fig. 8 Result of the cluster analysis by using factor score coefficient of the principal component analysis
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Table 9 Result of the principal component analysis.
ERSFIOER

EmS Ea 1 ERS 2 Ea 3 EXKS 4 EWT 5
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