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Accident Investigation in Tunnel Construction Sites
(2nd report)

——The case of New Sanyo Line Tunnels of Hiroshima
and Yamaguchi Prefectures——
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Shigeo Hanayasu*

Abstract

It is well known that injury rates (frequency rates) in the construction industry are higher than
in twany other industries. Accidents associated with tunnel construction have a very high frequency
rate and alzs are of extreme severity in the construction industry.

Furthermore, due to such conziderations as noise pollution and difficulties in purchasing real estate,
the trend has been toward increased comsrruction of tunnels apd other underground structures,

Thus, it iz necessary to conduct aceident investigation in this field. This paper deals with accident
imvestigation for the purpose of providing & better understanding of the nature of recent accidents at
tunnel construction sites.

MNew Sanyo Line Railway (from Osake to Hakata) including many tunnels (142 in number, total le-
ngth 2Fakm) was constructed during the period 1967-1875. The tunnels under investigaton at this
time are part of the Mew Janye Line Rallway tunoels belong to Hiroshime and Yamaguchi prefectures
tespectively. (28 in number, total length 158km) The available sccident data (Eeports on Industrial
accidents) were gathered from Hiroshima and Yamaguchi Prefectural Labour Standard Officez and,
algo, information concerning the construction areas was given by the Japan Mational Railway. The data
of this reports were coded and theo analyzed and listed by computer. (FACDM 230-35)

The cenclusions in this investigation are as follows ;

(1Y The average age of injured workers was approximately 40, This reflects the fact that the
age of workers in the construction sitez has been Increasing. The fewer the vears of experience of
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the workers, the more occurrences of accidents. Thiz would reveal that workers cannot adequately
accept the repid transition in technology of tunnel construction, (Fig.1,2, 3, Tablei, 2}

(2) The characteristics of injuries such as severity and the pert of boady injured depend on the kind
of occupation, working activities, and agents invelved. (Fig. 4, Table 3, 4, 5, &)

{3) The frequency distributon of accidents with regard to time shows the peaks after 3 or 4 hg.
urs from beginning work or from rest periods similarly to other industrial accidents. (Fig. 5)

{4} The cross classification of work activitiez and agents invelved in the injury expresses that
about half of the accidents occur in excavation work, 249% sre in transportation work, 16% are In co-
nerete lining work. The most frequent agents of Iajury are falling rocks. Transportadon equipment
iz involved in & large percentage of fatal accidents. The average number of days charged for one wo-
tk injury was 26.5 days. (Tahle 7, 8, 0)

{5) In excavation work, the highest rizk area ls Heading and the most dangerous activity is ste-
el arch support setting. On the other hand, drilling and chopping of rock are the most dangergus
activities in Upper half cut, (Table 10, 12, 13)

(6} Large scale collapses of roof rarely cccurred, rather moest of the injuries related to rocks
resulted from rocks of lesz than 30 em {n diameter falling less than 3m. The injury rate dus to reck
Talls waz not influenced by the rock mechanieal propertes of the rock strate. It was approximately 3.0
accidents/km except in seil I Alse the injury rate was influenced not by the leagth of tunnel but by
the method of exeavation. (Fig. 8, 7, Table 11, 14)

{7} One of the typical accidents caused by transportation equipment in the tunnel is being struck
by or ceught by lecomotive, wagen,and other movable equipment or struck by any other construction
materials moved by the contact with transportation equipment. The latter cause, i e. struck by ma-
terials, includes about 40% of all contact aceidents related to trensportation equipment. Material ha-
ndling in transprtaden work should be given much caution to prevent accidents because many injuries
wfour in connection with it. (Fig. B, 2, Table 15, 18]

(8) The classification of the location in tunnel where accidents related to transportation tale place
suggests that censiderable numbers of accidentz oecur at the surface and entrance of a tunnel They
are more frequent than the accidents in heading. Tunnelz which have plural entrances indicate higher
injury rates than tunnels that have one entrance, (Table 17, 18)

{8) The injury rate with respect to transportation accidents is influenced by the systems of tra-
neportation such as rail systems or truck systems. The truck system’s injury rate iz about 1/3 less
than that of the rail system’s. Alse, the injury rate is influenced by the method of excavation and the
length of the tunnel, The longer the tunnel excavated, the higher the injury rate indicated. (Fig 10,
Table 18, 20)
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