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Analysis on Processes of Labour Accidents
—Case Study of the Joetu-Shinkansen Construction Work*—
w Yoshimi SUZUKI**

It is commonly recognized that there are many factors which contribute to the occurrence of labour accidents.
These factors constitute various combinations and concatenations in the processes of the occurrence of labour
accidents. Therefore, in order to establish the effective safety measures, it is necessary to examine in detail
the processes leading to labour accidents in individual case.

For the purpose of examinating the process of the occurrence of labour accidents, 316 samples are selected ;
viz 234 labour accidents occurred in the construction work of the Joetsu Shin-kansen (Joetsu New Rapid Trunk
Line) and 82 labour accidents occurred in the cutting work sites of road-repairing and road-constructing (see
Tables 1751),

The selected samples of labour accidents are examined by the technique of the C.T.A.(Causal Tree Analysis)
method which is an aposteriori method of analysis of accidents and is regarded as useful approach to predicate

“clearly and facilely the process of occurrence of an accident, particularly concerning the relationships between
various contributive factors to an accident.

In this study, firstly, in order to describe the process graphically, leading to an accident, C.T.diagrams for
each accident were drawn out (see Fig.1). Then the linkages of events in the C.T.diagrames were investigated
with reference to the factors which might contribute to the occurrence of an accident. These contributive
factors are identified and classified into five categories given below: I (human,individual), T (task), M
(material), Ep (physical environment), and Es (social environment).

In accordance with the definition of classification of these five contributive factors, frequencies of these
factors in the process leading to labour accidents, and relationships between these five factors in that process
leading to labour accident, are examined.

As the results of the investigation,“the distribution of the frequency ratio of contributive factors to accident”
are obtained (see Table6, Fig.2), and “the influential transition matrices” which mean the situations of
reciprocal actions between five contributive factors to accident are acquired (see Tables 7~11).

By making use of these results, the differences of the processes leading to accidents are discussed for different
scale of work, different types of accident, different types of structure constructed, and different supervisory
contructors.

The main conclusions obtained are as follows:

(1) Comparing two construction works different in scale ; the Joetsu Shin-kansen construction and the cutting
work sites of road-repairing and road-constructing ; it was recognized that they do not have the same
distribution of the frequency ratio of .contributive factors to accident. Particularly the material factor (M)
and the physical environment factor (Ep) are different with two types of work.

(2) So far as the types of accident concerned, the distribution of the frequency ratio of contributive factors
are also different each other. Especially the slope-failure accident in the cutting work sites of road-repairing
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and of road-constructing is considered to be one particular type of accident.

(3) Concerning the influential transition matrix, there is no similarity between two construction works; the
Joetsu Shin-kansen Construction and the cutting work sites of road-repairing and road-constructing.

(4) The similarity could not be found between influencial transition matrices which were completed according
to the types of accident. '

(5) Also, the similarity could not be verified between nine matrices which were completed according to
supervisory contractors

(6) On the other hand, the differrence is not seen between five matrices according to the types of structure
constructed.

(7) These conclusions mentioned above are supported numerically by the ‘chi-square (x?)test and the cluster
analysis (see Tablel2, Fig.3).

Keywords : Labour accident, Construction work, New rapid trunk line (Shin-kansen), Causal tree analysis
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Table 1 The outline of the Joetsu-Shinkansen
construction work (from Ohmiya to Niigata)
LHEPRRREETIE (KE~¥EBHE) o

THREOBRD (Wl m)
EEEE | ARXH | RXE | Eain | & F (%)
% £ 1.3 0.6 1.7 3.6 (1.3)
L 7 27.0 4.6 1.2 32.8 (111.9)
wmOR B 115.0 | 15.2 2.2 |[132.4 ( 48.1)
Ao 106.6 — — [ 106.6 ( 38.7)
& 249.9 | 20.4 5.1 |275.4 (100.0)
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Table 2 The annual number of victims of labour

accidents in the course of construction
of the Joetsu-Shinkansen by year.

TEFREENTEICE TS

FERHEBKBETREER
T OHE & % B & ¥
* ey heALie BB braul e B
47 1 o2 13 61 17|
48 o 7 7 47 187 1 191
9 | o w1 741 403 | a0
50 0 ¢ 1 i o1 28 | 396 | 424
51 R URREEt! 18 o2 | 2%
52 2 10 i 2 54 0 129 | 183
53 7 0 1 1 8 171 86 | 257
54 | 0 i 18 | 18 | 100 | 60 | 161
55 2 o0 2 64 0 38 0 102
56 1 3 ¢ 4 10 1 44 54
57 101 1) 1l om
'~ 15 | 69 | 84 | 467 ! 1588 | 2055
Table 3 The number of victims of

labour accidents in the course
of construction of the
Joetsu-Shinkansen by type
of structure constructed.

LHTRBRERTEICSLT

REGHONR(TEEER)
T K E%

*F > &% A(T) 1588 14
* 15 Z(B) 23
*& % % (BL) 260
# & 1% (BV) 13
P C # (BP) 45
4 & # (BC) 1
B oW % (M) 4
% B BE(R) 33
A A (E) 15
* — % (N) 29
% % (U) 12
2 )—xFy— (US) 5
Fe:d £ (K) 12
75w bk—24 (KS) 6
zr o ##(0) 9
- &t 2055
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Table 4 The number of victims of
labour accidents in the
course of construction of
the Joetsu-Shinkansen by
supervisory contractors.
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* [ 22] 219 #
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* [ 60] 153
* [ 50] 122
[100] 114
* [ 36] 110
it [ 2] 97
* [ 29] 92
B (103 ] 86
* [ 69] 84
& [ 871 80
* [ 11] 70
# [ 14] 62
[ 39] 53
= [ 4] 47
[ 33] 36
l * [ 49] 33
[ 67] 33
3 [110] 32
[ 55] 25
[ 93] 25
[ 12] 25
* [ 52] 17
[ 427 17
[ 65] 17
z O 236
& it 2055
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Table 5 The number of selected samples of
labour accidents for C.T. analysis.
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Table 6 The freqgency ratio of contributive
factors to accident .
ERFHRE—F

s ERl | 1t | ™ | B |Bs
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L R R Mt M A e
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Fig.2 The fregency diagram of contributive factors to accident.
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Table7 The influential transition matrix
(for all samples).

EXRMEEREC Y v o X (M)

E K B 2 0 E X%
I T M | Ep | Es -
0.50 |0.15 |0.28 |0.03 |0.03
1| 056 0.20] 0.34] 0.06] 0.06
0.44| 0.11] 0.23] 0.01] 0.01
0.21 [0.44 |0.20 [0.14 |o0.01
%|T| o0.24| 048] 0.23| 0.16] 0.01
= 0.18] 0.41| 0.17] 0.11| 0.00
= 0.20 [0.18 |0.56 |0.07 |0.0
g (M| 023| 021 0.6l 0.09| o0.01
» 0.16| 0.14| 0.51| 0.04] 0.0
= 0.21 [0.12 |0.17 |0.50 7|0.0
N Ep | 0.25| 0.16] 0.21| 0.56| 0.01
0.16| 0.09| 0.13| 0.45| 0.0
0.13 {0.67 [0.09 |0.08 |o0.02
Es| 0.21] 0.76| 0.16| 0.14| o0.07
0.08| 0.58] 0.05{ 0.04| 0.00

Table8 The influential transition matrices
(according to the scale of works)

ERMEERET M) v R (TEHRET)

2 B BE B 0 E K

I T | M | Ep | Es

&=H |0.50 [0.15 |0.28 |0.03 [0.03

I 47 B | 0.22] 0.32| 0.36| 0.08| 0.02
E#| 0.60] 0.09| 0.26| 0.01| 0.04
SE|H0.21 0.44 [0.20 |0.14 [0.01

T M| 0.24] 0.32] 0.15] 0.28| 0.02
17 L+ #&| 0.19] 0.53] 0.24| 0.04| 0.0
% £%HF 10.20 |0.18 0.56 [0.07 | 0.0
%M ) B | 0.37] 0.15| 0.34| 0.15] 0.0
» E#| 0.14] 0.18] 0.63| 0.04] 0.0
= £®H {021 [0.12 0.17 [0.50 |0.0
% |Ep 47 B | 0.19] 0.11| 0.10 | 0.59| 0.0
I #| 0.25]| 0.15| 0.36| 0.24| 0.0

£%F  |0.13 [0.67 {0.09 |0.08 |0.02

Es 9 B| 0.12| 0.71| 0.06| 0.08| 0.03
E#| 0.17| 0.57| 0.17| 0.09| 0.0
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Table9 The influential transition matrices
(according to types of accident).
ERHEZEmE N v o2 (KEREET)

EHRBRDEZ.
I T M Ep Es
,;U 2T 0.22 0.32 0.36 0.08 0.02
g R 0.18 0.26 0.44] 0.0 0.03
: LB 0.36|  0.55 0.09 0.0 0.0
[ e 0.60 0.09 0.26  |0.01 0.04
ki B % 0.88 0.0 0.08] 0.0 0.04
: TRTET 0.36 0.18|  0.36 0.0 0.09
] B 0.64 0.18 0.18 0.0 0.0
; T B 1.0 0.0 0.0 0.0 0.0
@ S HH| 0.24 0.32 0.15 0.28 0.02
g B SR 0.20 0.29 0.41 0.08 0.03
! bR 0.25 0.33 0.06] = 0.34 0.01
| 1 aEm 0.19 0.53 0.24 0.04 0.0
wl| | E! B % 0.35 0.32 0.22 0.11 0.0
! RKTET 0.35 0.54]  0.12 0.0 0.0
i T 0.30 0.39 0.27 0.05 0.0
7 : T R 0.57 0.43 0.0 0.0 0.0
,QJ 254 0.37 0.15 0.34 0.15 0.0
% g HEEHER 0.42 0.08]  0.42 0.08 0.0
: R 0.20 0.36 0.08| 0.3 0.0
| e 0.14 0.18 0.63 0.04 0.0
& L B % 0.46 0.29 0.17 0.08 0.0
: ML T 0.67 0.22 0.11 0.0 0.0
- @ B SR 0.29 0.14 0.57] 0.0 0.0
; R 0.0 1.0 0.0 0.0° 0.0
4;73 L3 0.19 0.11 0.10 0.59 0.0
£ g W 0.15 0.26|  0.40 0.19 0.0
: LR 0.20 0.07 0.03 0.69 0.0
%|gp| | 2% 0.5 |0.15 [0.36 |0.24 |0.0
Ei B % 0.78 0.11 0.11 0.0 0.0
; RKHET 0.75 0.0 0.0 0.25 0.0
| BRI 0.40| 0.2 0.20] 0.0 0.0
; ey 0.67 0.0 0.0 0.33] 0.0
4;71 L) 0.12 0.71 0.06 0.08 |0.03
. BRI 0.26 0.42 0.16|  0.11 0.05
; S ] 0.06 0.83 0.02 0.06 0.02
Bs | | 2R 017|057 017 [0.09  [0.0
Ei B % 0.0 1.0 0.0 0.0 0.0
: AT 0.50 0.50 0.0 0.0 0.0
| BB 0.50] 0.50] 0.0 0.0 0.0
; T R 1.0 0.0 0.0 0.0 0.0
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Table 10 The influential transition matrices
(according to types of structure constructed)
EXMgmE M) v o R (TEEE)
é & OB E & 0 B %
E I T M Ep Es
0.60 0.09 0.26 0.01 0.04
T 0.51 0.11 0.32 0.03 0.03
1 B 0.82 0.06 0.12 0.0 0.0
BL 0.62 0.10 0.23 0.0 0.05
R 0.71 0.0 0.29 0.0 0.0
N 0.75 0.0 0.13 0.0 0.13
0.19 0.53 0.24 0.04 0.0
& T 0.18 0.52 0.26 0.05 0.0
T B 0.18 0.61 0.19 0.02 0.0
P BL 0.21 0.49 0.25 0.05 0.0
R 0.32 0.58 0.11 0.0 0.0
N 0.21 0.58 0.21 0.0 0.0
= 0.14 0.18 0.63 0.04 0.0
T 0.13 0.17 0.67 0.04 0.0
% | M B 0.14 0.24 0.52 0.10 0.0
BL 0.25 0.11 0.61 0.02 0.0
R 0.18 0.27 0.55 0.0 0.0
%) N 0.08 0.46 0.38 (.08 0.0
0.25 0.15 0.36 0.24 0.0
= T 0.22 0.09 0.39 0.30 0.0
B 0.40 0.40 0.20 0.0 0.0
Ep
BL 0.25 0.42 0.25 0.08 0.0
% R 0.50 0.0 0.50 0.0 0.0
N | 1.0 0.0 0.0 0.0 0.0
0.17 0.57 0.17 0.09 0.0
T 0.19 0.44 0.25 0.13 0.0
B 0.0 . 0.0 0.0 0.0 0.0
Es }
BL 0.25 0.75 0.0 0.0 0.0
R 0.0 1.0 0.0 0.0 0.0
N 0.0 1.0 0.0 0.0 0.0

&ELHEREY, $-—HRIETHOM-M, BETLETD
T-MTHLE NTNELHEREER B0, S0RT
LEHEELRLNGY, T—38OL L WERE KL
CRRLTTERMER L DLDEE v,
6.2.5 THELEINERMPEZEREE

TR TETIE, 1206 En TELEIHET
FAL->TwaY, ZRL0GHEREICLHERIZON
THRETT A7, BN L5 B R 94 (A~Hit
BIUIH) onwTHBon: [EXMpEMEY
v 7 A] % Tablelliz/mL 72,

A#THOM—E,, 1-E, CHTHM—M, FHTD

I-oM, JHTHE,>MTHME lRTKRE L HEEMHES,
¥ A TOM-M, FHTHOM-M, HETHE,—»M
T E TS LHERER L 2%y, TEBRENCR
HA L NI, BRENRE-> BRTD, I - S -
BEEICHETIERE M) OBETLIHTALZYRLA
72, .
6.2.6 ERMEEREIM v/ 20BN

BIRE CTICRL & [EXREPERE MY v 7
AV DnTxc L A BEERERT L » 2. REIRT
— S BEERBLELE A7 ET4ITX 4T D=}
) 7 212 DWTH T2 - 72,



EXLTLMEFHRHRE RIS-RR-8

—110—

Table 11 The influential transition matrices

(according to supervisory contractors).
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Table12 Similarity of influential
tnansition matrices..
EFbEERET M v D
Bl

TEHER (URITE—HRKTE)

REBER (URIH © 2KF)

B £ (F®HEIE 3RKE)

B E (&% # :5%K5)

TENER (FHHIE: 5THE)

TREAEN (HEHBIH %)

P O X X X X

¥R Tablel2icR § & B Y, THEHEG, KEEET
DEBEBREE ) v 22DV CUIEIEIREDN S N,
TEEEH OMERER M) v 7 2 O» TR EDMI
EHIN o702, i, THELEHNOEE) v 7
20T, T— B ENMENETE LIERE 2 ET
3L00, BEFEECM) vy 7 ACBEELCETOER
PEETBLEEZ LD,

ThbbAEFTHRICRLBR) HERENRERBED
i RERBRICL > THEG DB L EZ LN,
TEBHICIZERB I NEDLN T W,

by, KEERICRA-RENKLLEICBY
7 REHKEEERIET A UERRBL CwrbnL®E
Zbhb,

72, PBFRRERIELERERTEOUREE
ENWMLEND [BEREREEE2 ) v 7] CERY
ALNBNDIE, VEDITE, BERNBIFLENLN LR
HBOLDEDBNI DL L, T LBTRERNTE
DES5hyr7url F0BAR, REE - EIL
RIS BRET - MFBRELZ L ETR2EORE
KHBREOBEL L, RENROLLFBEH LB HE

~--DENDROGRAM:---

%k %k ok %k ok ok %k %k ok ok % sk %k %k ok %k ok ok ok ok

e~ IR B B @ I © I

ERURLE  LRERRTIE
ATEEEM 0 C:BE
B:x®WEE D:!REET

E . BEHm
F . %RE%

s % ok sk ook sk K sk ook sk sk ok sk ok sk ok ok sk ok sk ok ok ok ok ok ok ok ok sk K sk k3 ok ko ok %k ok k% ok k % %
*****************************:

d ok s ok ok ok ok oKk ok ok ok %k ok %k ok ok ok ok ok o ok ok ok sk ok oKk % ok kK
*******************:****:

sk ok ok sk ok ok sk sk ok ok sk Kk sk oK sk sk K ok sk sk ok ok ok ok sk ok ok ok %k % ok o ok ok ok sk ok K sk K ok ok oK ok %k %k %k ok

—111—

THEBNICEEINZ L1 %<, METEOHAL

FEBRNEEREARATH L VBErRL I RIH 5 L E

2AHNBIE, ZEREBLNEBDNS,

6.2,7 EFXRHUBRE - ERMEFEREHL L RI-KEEHE
DL

iRk i, FWHRICRIBY HBRENREA
BOHERICIIRERBRICL > THE» D B EEZ LN
», ERFRGERTE L ERERTENTUREE LD
BMLEBTHNMET > LEXERNKEBRICOWT,
ERHBAES L UBERMEERE ) v 7 A0EEY
BWwT 727 —5eiTk -7,

AL, REHERE - ERIERE - 2T A TR - B
FiMESE - K—means - Ward A FDERBFETIT > 12
7, BRIFVCTHLOBELIZIZRABTH- 12,

HRO—FIE LT, 6BENRENE2DSEROH
BEE AW (HEBRCIIHEL RO T VT
w7 7s%Fig.3&L TR,

R b5ARNS &2, ERERTENTREET
DEIWEABREIFREKETHLZ L, ERERILE
DYEEE & EREBRRERTENOG LE THORHEM
REZGITEAT 2 » 723 6 IR KE o R Tl
REUL T3 2L, ARICEBERE  REETRE -
BEBERE L PEN 6 BEDKED P TII LB ayER
LTwbZl, REPHERATER,

7. HeHh' &

CABTEAZ [ERINRE] > [EEMYERE

P w72 R] &3, REREOKEI,FEL ZNLIEK
WM REBEEV ) BRICHED > THEEL TO { BEORR
ERLIZLNDTHS,

*

*
*
*
*
*
*
*
*
*
*

Fig.3 Dendrogram as the result of cluster analysis accoding to types of accidents
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