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

%1985 7 A SISEESTHL >R Y4, 19854 9 A BRI AFSERENMERRICBCTEL—BLREER
* % TAREBEMZEL Construction Safety Research Division
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Table 1 The outline of the Joetsu-Shinkansen
construction work (from Ohmiya to Niigata)
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Table 2 The annual number of victims of labour Table 4 The number of victims of
accidents in the course of construction labour accidents in the
of the Joetsu-Shinkansen by year. course of construction of
ITEFRBRERTEICBTS ' the Joetsu-Shinkansen by
FERHE K ETEEY supervisory contractors.
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47 1 0oz 3 6 17 . 23 S
48 o o7 T 4 187 191 THR A RE
9 | o 1w o1 74 403 | 40 * [ 2] 219 #4
50 0o o1 o1 28 | 396 | 424 ( 75] 166
51 1w fou 180 211 | 229 * [ 60] 153
52 2 00} 2 54 1 129 | 183 * [ 50] 122
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Table 3 The number of victims of E 3 [ 14] 62
labour accidents in the course : [ 39] 53
of construction of the =] [ 44] 47
Joetsu-Shinkansen by type [ 33] 36
of structure constructed. ] * [ 49] 33
ITHERRERTECBTS [ 67] 33
KEHHORR(THER) k [110] 32
TR 5 [ 55] 25
*F ¥ & A (T) 1588 4 [ 93] 25
* 15 #(B) 23 [ 12] 25
*& % % (BL) 260 * [ 52] 17
& 1% (BV) 13 ' [ 42] 17
P C i (BP) 45 [ 65] 17
& & # (BC) 1 Z D il 236
B o O om(M) 4 & it 2055
% 8 #(R) 33 (% EN: SHxtsR)
E A (E) 15
* — % (N) 29
2 W (U) 12 xR EEFz D> THSHFERE LT, b
2t ani— (US) 5 HEMENEREFLE LT, BETIERETHRLRY
B # (K ) 12 INELEHEZIT-> 2
75 b h—2u (KS) 6 4.1 LUSNBBERTIRCSIT>HERE
z o #(0) 9 EH >V TOBITER
& it 2055 LR BB TR BT HBRECHET 5 KER

e EEGBECRMRREEL O ITO0 T, HITEEAK



HERENREBRERIC O TOERGH

— 103 —

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 .
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Table7 The influential transition matrix
(for all samples).
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Table8 The influential transition matrices
(according to the scale of works)
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Table9 The influential transition matrices
(according to types of accident).
BEXRUEERE M) v R (KERER)

EHEERODE Z
I T M Ep Es
,gj 25 0.22 0.32 0.36 0.08 0.02
g R 0.18 0.26 0.44 0.10 0.03
; L Rb B 0.36 0.55 0.09 0.0 0.0
| awm 0.60 0.09 0.26 0.01 0.04
ki %% 0.88 0.0 0.08 0.0 0.04
: TRTET 0.36 0.18 0.36 0.0 0.09
| e 0.64 0.18 0.18 0.0 0.0
; B 1.0 0.0 0.0 0.0 0.0
@ S HH| 0.24 0.32 0.15 0.28 0.02
g BRI 0.20 0.29 0.41 0.08 0.03
: +RbEE 0.25 0.33[  0.06 0.34 0.01
| e 0.19 0.53 0.24 0.04 0.0
" L B % 0.35 0.32 0.22 0.11 0.0
3 TARTET 0.35 0.54 0.12 0.0 0.0
i TR 0.30 0.39 0.27 0.05 0.0
7 ; T R 0.57 0.43 0.0 0.0 0.0
JQJ 254 0.37 0.15 0.34 0.15 0.0
% | HEHE 0.42 0.08 0.42 0.08 0.0
: L RbERE 0.20 0.36 0.08 0.36 0.0
SIS 0.14 0.18 0.63 0.04 0.0
& E B % 0.46 0.29 0.17 0.08 0.0
: THRTET 0.67 0.22 0.11 0.0 0.0
- i | B b 0.29 0.14 0.57 0.0 0.0
; RS 0.0 1.0 0.0 0.0° 0.0
4;73 S23H 0.19 0.11 0.10 0.59 0.0
£ | B 0.15 0.26 0.40 0.19 0.0
: L HE 0.20 0.07 0.03 0.69 0.0
% |gp P 0.25 0.15 0.36 0.24 0.0
E B % 0.78 0.11 0.11 0.0 0.0
; KT 0.75 0.0 0.0 0.25 0.0
i E R 0.40 0.26 0.20 0.0 0.0
; T 0.67 0.0 0.0 0.33| 0.0
4;71 2 5p 0.12 0.71 0.06 0.08 10.03
" B R HR 0.26 0.42 0.16 0.11 0.05
; ES ] 0.06 0.83 0.02 0.06 0.02
B | | & 017  |057 |07 [0.09  {0.0
Ei B % 0.0 1.0 0.0 0.0 0.0
; RAHET 0.50 0.50 0.0 0.0 0.0
¥ BN 0.50 0.50 0.0 0.0 0.0
; T 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)
BEXRpEmEY M v o X (TEEE)

% 2 K B R o B %
% 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
LB 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
ple T 0.18 0.52 0.26 0.05 0.0
o |B 0.18 0.61 0.19 0.02 0.0
- 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
F 0.14 0.18 0.63 0.04 0.0
T 0.13 0.17 0.67 0.04° 0.0
2 |v|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 0.08 0.0
0.25 0.15 0.36 0.24 0.0
5 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
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B Cliom L &0 [ERMBERERe ) v 7
APV T X L 2B EEREE T~ 2. RERT
—IBEERBLE LEAXE - ETAfTX 45 n=}
) 7 22 DWTAT S = 72,
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Table 11 The influential transition matrices

(according to supervisory contractors).
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Table12 Similarity of influential
tnansition matrices..
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B E (&% 6 :5%%
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P O X X X X
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Fig.3 Dendrogram as the result of cluster analysis accoding to types of accidents
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