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Statistical Analysis of Accidents in Bullet Train Construction Work
by Shigeo HanAYASU and Yoshimi Suzuki

Abstract ; The situation surrouding construction work has been changing rapidly due to the
increase of large scale construction, introduction of highly innovated technology, aging of
workers in sites, etc.

Accordingly, the features of accident occurrences in terms of the causative factors to
accidents and their combinations have also been changing.

Hence, in order to establish the effective safety countermeasures, it becomes necessary to
understand the accident situation in the construction work thoroughly in accordance with its
changes.

This paper deals with the accident investigation for the purpose of getting the basic nature
of accident as well as their changing situation in the recent construction work.

The construction work under the present investigation is that of the Joetsu-Shinkansen bullet
train railway (from Ohmiya to Niigata ; 275 km in length ; 1972-1982). This project covers
various types of structure construction work, such as tunnels, bridges, etc.

The accident data were made available from the Industrial accident reports submitted to the
prefectural labour standards offices and the labour standards inspection offices involved. They
totaled in number 2150 injuries including 89 fatalities.

To throw light on the nature of labour accidents in construction sites, various statistical
analyses were carried out. The main results obtained in this analyses are described as follows :
(1) In the Joetsu-Shinkansen bullet train construction work, accidents associated with tunnel
construction account for 74%, and overhead bridge construction takes about 15% of all accidents.
(2) The number of accidents concentrates in the middle aged groups. However, seeing from the
accident frequency rate, accidents are more liable to occur in younger and elderly personnel,
which is twice or 3 times higher than the average rate.

(3) The number of accidents as well as the accident frequency rate are more likely to increase
with the decrease in the years of work experience.

(4) The frequency distribution of accidents classified by time shows that about 27% of all
accidents have taken place in the night time shift. The particular feature of accident occurrence
in regard to time also shows the peaks after 2-3 hours after the rest period or the beginning of
the work.

(5) From the comparison of accidents classification by work activities between conventional
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tunnelling method and NATM method, roof bolting and mortar placing are the activities
frequently cited in the NATM tunnelling method.

(6) CTA analysis was carried out to clarify the frequency of contributive causative factors that
lead to an accident occurrence and their combinations for various types of accidents, working
time, etc. By making use of the influential transition matrices, the similarity in accident situation
between activities, working time, and others in tunnelling work are examined.

{(7) The relationship between workdays lost due to accidents and their frequency can be
expressed as a log-log linear straight line. If the slope of a line exceeds -1, the expectation of
the lost workdays including fatal accidents can obtained within a limitted value. The
expectation of workdays lost with fatalties for the Joetsu-Shinkansen tunnel construction was 90
days. No distinguished difference in the expected lost workdays was found between Sanyo-
Shinkansen accidents and Joetsu-Shinkansen accidents.

(8) The consequence of accidents (magnitude) that indicates the number of injured workers
involved in an accident tends to become ‘larger in the Joetsu-Shinkansen tunnel construction

compared to the Sanyo-Shinkansen tunnel construction due to the increase of potential risks of

fire during tunnelling work.

The return period of an accident involving more than 40 injury qukers in tunnel construction

work was estimated about 250 years.
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Table1 Outline of the Joetsu-Shinkansen construction
work (from Ohmiya to Niigata)
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Fig. 1 Average contract cost classified by year in Joetsu
-Shinkansen bullet train coustruction work (100
million yen/contract)
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Fig. 2 Number of contracts classfied by year in Joetsu-
Shinkansen bullet train construction work
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Table 2 Classification of accidents by construc-
tion sectors
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Fig.3 Number of accidents classified by construction sectors and year in Joetsu-
Shinkansen bullet train construction work
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time in Joetsu-Shinkansen construction work
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Table 4 Relative frequency of contributive factors to accidents in Joetsu-Shinkan-

sen bullet train tunnel construction
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g | Mo ¥ AAKIR 12 15 36 37 10 2
U-}>anamIK 35 12 46 27 16 0
Lpe| TV ML e 34 17 38 35 8 2
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f’j; ALl 18 16 40 36 4
21 53 - £imSEg 24 9 40 49 1
BE) - 20 14 18 28 38 14 3
B | B%5(7~12Hr) 73 16 36 37 11 1
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B | ®wAH(19~ 6Hr) 32 7 39 35 14 4

Table 5 Similarity of influential matrices in Joetsu-Shinkansen
bullet train tunnel construction accidents
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