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Analysis on Properties of Information Concerning
Labour Accident in Tunnel Construction Work*

by Yoshimi SUZUKI**

' Abstract; In this study, information obtained from the Databese of Labour Accident Report con-
cerning tunnel construction work was applied and examined for the analysis of labour accident in
tunnel construction work. 3070 kinds of free keywords which were used in the Japanese sentence
item applied in “Situation about occurrence of labour accidents” of “Labour accident report”,
were separated by means of the utility in the Database. These free keywords were distributed by
Bradford’s law.

Using the 156 free keywords of high frequencies, the relationship between these keywords were
analysed by the quantification method of third type. As a result, labour accident information
concerning tunnelling work was clustered into three groups according to their tunnelling methods.

After the quantification method of second type, each accident case can be discriminated
according to its tunnelling method or its work-stage by using these keywords.

Keywords; Labour accidents, Tunnel construction work, Information analysis, Statistical analysis,

Data-base, Keyword, Quantification method of third type.
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Table 1 Comparative table about number, kind
and cumulative frequency of keywords
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= Ol % 1,935 %l 161 ZE4f)
:’i‘éé%—k K 17,234 783 3,070 TE45
:2;)7\% b 133,277 & 10,714 3
13fIH22Y
DT ¥ — 8.96 FEIH 19.07
7 — FREEEK
15EfIH 72
N DFE D 68.89 3 66.55 FE
HEAGE

B TLERETERE (KER

BO2BULDERZBELTWAHR L >TW 3,

I, PUrANVBRIETOREREICIIFEL
DEMM PGS LFHBREREOKR ORI 24
Erd s LM T, 25Tl F AHBH%
o7 CHMIIC 1 EFIH ) DFEEF—7 — NiE
FEPZL G>TWBEI LR EPKRELEBRERD
nas,

Table 2 {2id, DLEIRIRLA MV ANVERTETD
FEKEEHF (£ 161 BH) OhTHEAIN TV
F—7—-FIBELT, ¥—7—F0HE- - Y%EE %
BV 5X—v— PO SHEEEDIEL (FEEK
DEEH) BIUVBBEELLE 2T LHORLNER
L7z, F7z Table 31213, £EBHEHKEICET S
FlifgDFERL 72,

Table 2 2 H5br b & BY, SEGH L 161 F
FIDHRTOTRKNBEEDF—7— Fi3 150 @ (=3H)
D TTHE;) THolze LU, 143HD T4,, 139 [
D e L LEE, 1BHOATHERI L IR
BHEIEDLD (F—7— FEEK 21635 T
54 BRIt L7z,

1EFDATLPMERHIN TV WEF—T7— F¥
3x—T— FeBEN P D 70.46% (2EFEHEKE
T3 58.24%) I2bELTWwWb, 7, HEIEMTE
L6 5%H 53 10% F IS T 2¥F—7—F %
AL T 2EFEIIBNEBD 46.42%, 58.37% (&

TEGE) 7 8.96 %



- 52—

FESRE WA S  RIIS-RR-91
Table 2 Cumulative frequency of keywords (Labour accidents in tunnel construction work)
BEEIY L +—7— FOHE - B4 - BWEE (P oA LBRIESHRE 161 HH)

HOE ¥ —7— FRE

(¥—17 BEH | RUWHEE

— FEER | FEIEE | BENERL

EHI%) (RHEE %) (RIEER)

® @ Ox®

1 I 150 1 1 ( 003%) 150 150 ( 1.70 %)
2 % 143 1 2 ( 007 ) 143 293 ( 332 )
3 1R 139 1 3 ( 010 ) 139 432 ( 490 )
4 FEEEY 116 1 4 ( 013 ) 116 548 ( 6.21 )
5 % , 110 2 6 ( 020 ) 220 768 (871 )
6 1B 94 1 7 ( 023 ) 94 862 (  9.77 )
7 HT , fib 93 2 9 ( 020 ) 186 1048 ( 11.88 )
8 2%t 85 1 10 ( 033 ) 85 1133 ( 12.84 )
9 m 84 1 11 ( 036 ) 84 1217 ( 13.80 )
10 #x 78 1 12 ( 039 ) 78 1295 ( 14.68 )
11 % , fi 73 2 14 ( 046 ) 146 1441 ( 16.3¢ )
12 B 67 1 15 ( 049 ) 67 1508 ( 17.10 )
13 bR 60 1 16 ( 0.52 ) 60 1568 ( 17.78 )
14 & 59 1 17 (055 ) 59 1627 ( 18.44 )
15 HukE 52 1 18 ( 059 ) 52 1679 ( 19.03 )
16 #ER 51 1 19 ( 062 ) 51 1730 ( 19.61 )
17 LA , fi 46 3 22 (072 ) 138 1868 ( 21.18 )
18 % " 44 1 23 (075 ) 44 1912 ( 21.68 )
19 TFkiE 43 1 24 (078 ) 43 1955 ( 22.16 )
20 TH 42 1 25 ( 0.81 ) 42 1997 ( 22.64 )
21 T , fu 38 2 27 ( 0.88 ) 76 2073 ( 23.50 )
22 & 36 1 28 (091 ) 36 2109 ( 23.91 )
23 35 1 29 (094 ) 35 2144 ( 24.31 )
24 T3 34 1 30 (098 ) 34 2178 ( 24.69 )
25 EHE , fil 33 2 32 (104 ) 66 2244 ( 25.44 )
26 2 32 1 33 (107 ) 32 2276 ( 25.80 )
27 avzYy—+4F, 30 3 36 (117 ) 90 2366 ( 26.82 )
28 0 , fb 29 4 40 ( 130 ) 116 2482 ( 28.14 )
29 & , fu 28 2 42 ( 1.37 ) 56 2538 ( 28.77 )
30 fEmI 25 1 43 ( 1.40 ) 25 2563 ( 29.06 )
31 H , fib 24 5 48 ( 1.56 ) 120 2683 ( 30.42 )
32 B 23 1 49 ( 160 ) 23 2706 ( 30.68 )
33 BT 22 1 50 ( 1.63 ) 22 2728 ( 30.93 )
34 3ERF , fil 21 2 52 (169 ) 42 2770 ( 31.40 )
35 5% , fb 20 5 57 ( 1.86 ) 100 2870 ( 32.54 )
36 N5 , f 19 5 62 (  2.02 ) 95 2065 ( 33.61 )
37 A , fu 18 3 65 ( 212 ) 54 3019 ( 34.23 )
38 #xff , fib 17 9 4 (241 ) 153 3172 ( 35.96 )
39 #H , fib 16 5 79 (257 ) 80 3252 ( 36.87 )
40 t , ft 15 5 84 ( 274 ) 75 3327 ( 37.72 )
41 HBR , i 14 2 86 ( 2.80 ) 28 3355 ( 38.03 )
42 B , fiu 13 3 89 ( 2.90 ) 39 3394 ( 38.48 )
43 R , flo 12 15 104 ( 339 ) 180 3574 ( 40.52 )
4 ta—2» , 11 19 123 ( 4.01 ) 209 3783 ( 42.88 )
45 gk , fbu 10 15 138 ( 4.50 ) 150 3933 ( 44.59 )
46 Eifh , fb 9 18 156 ( 5.08 ) 162 4095 ( 46.42 )
47 FTH , fb 8 26 182 (593 ) 208 4303 ( 48.78 )
48 Wim , fib 7 40 222 (723 ) 280 4583 ( 51.96 )
49 Vry X , fi 6 51 273 ( 8.89 ) 306 4889 ( 55.42 )
50 & b , 5 52 325 ( 10.59 ) 260 5149 ( 58.37 )
51 %+ , fibo 4 103 428 ( 13.94 ) 412 5561 ( 63.04 )
52 &Y , fib 3 139 567 ( 18.47 ) 417 5978 ( 67.77 )
53 ZRiF , i 2 340 907 ( 29.54 ) 680 6658 ( 75.48 )
54 #TiR , 1 2163 3070 ( 100.0 ) 2163 8821 ( 100.0 )
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Table 3 Cumulative frequency of keywords (All kinds of labour accident)
BEEIYHLF—7— FOEE - Bl - REEE (2¥ES®HRE 1935 4))
WK ¥ -7 — FREE
(F—7 PEH | BREEE
— NEER | BEEEC | EEEA
EHE) (BRHEE %) (BEER)
) ® Ox@
1 &% 1185 1 1 0.01 % 1185 1185 1.12 %
2 & 1123 1 2 0.01 1123 2308 2.18
3 % 968 1 3 0.02 968 3276 3.10
4 R 817 1 4 0.02 817 4093 3.87
5 W 753 1 5 0.03 753 4846 4.58
6 FBHI 634 1 6 0.03 634 5480 5.18
7 BT 625 1 7 0.04 625 6105 5.77
8 WY 616 1 8 0.05 616 6721 6.35
9 m 595 1 9 0.05 595 7316 6.91
10 FE 590 1 10 0.06 590 7906 7.47
11 T 583 1 11 0.06 583 8489 8.02
12 45 H 512 1 12 0.07 512 5001 8.50
13 T 508 1 13 0.08 508 9509 8.99
14 (k) 507 1 14 0.08 507 | 10016 9.46
15 Fi4 503 1 15 0.09 503 | 10519 9.94
16 T35 466 1 16 0.09 466 | 10985 10.38
17 Eix 446 1 17 0.10 446 | 11431 10.80
18 H 433 1 18 0.10 433 | 11864 11.21
19 HEH 406 1 19 0.11 406 | 12270 11.59
20 FHEE 400 1 20 0.12 400 | 12670 11.97
21 B 370 1 21 0.12 370 | 13040 12.32
22 F 369 1 22 0.13 369 | 13409 12.67
23 I 368 1 23 0.13 368 | 13777 13.02
24 367 1 24 0.14 367 | 14144 13.36
25 #& 344 1 25 0.15 344 | 14488 13.69
26 BEH 316 1 26 0.15 316 | 14804 13.99
27 b 315 1 27 0.16 315 | 15119 14.28
28 HrfHE] 313 1 28 0.16 313 | 15432 14.58
29 2% , A 300 2 30 0.17 600 | 16032 15.15
30 1Al 296 1 31 0.18 206 | 16328 15.43
179 /34y b , b 30 16 564 3.27 480 | 55321 52.27
180 HEH , 29 29 593 3.44 841 | 56162 53.06
181 £H , fi 28 26 619 3.59 728 | 56890 53.75
182 #E , 27 23 642 3.73 621 | 57511 54.34
183 Efp , 26 18 660 3.83 468 | 57979 54.78
184 ®AT , i 25 28 688 3.99 700 | 58679 55.44
185 BfR , 24 32 720 4.18 768 | 59447 56.16
186 E#F , fb 23 31 751 4.36 713 | 60160 56.84
187 @8 , 22 33 784 4.55 726 | 60886 57.52
188 B , 21 37 821 4.77 777 | 61663 58.26
189 Ak , 1o 20 40 861 5.00 800 | 62463 59.01
190 A , b 19 34 895 5.19 646 | 63109 59.62
191 BH , fb 18 68 963 5.59 1224 | 64333 60.78
192 v—7 , fib 17 60 1023 5.94 1020 | 65353 61.74
193 B , i 16 85 1108 6.43 1360 | 66713 63.03
194 X&) , 1o 15 77 1185 6.88 1155 | 67868 64.12
195 ¥ , f 14 93 1278 7.42 1302 | 69170 65.35
196 &R , 13 91 1369 7.94 1183 | 70353 66.47
197 @i , ft 12 117 1486 8.62 1404 | 71754 67.79
198 W% , 11 105 1591 9.23 1155 | 72912 68.89
199 &ik , ft 10 167 1758 10.20 1670 | 74582 70.46
200 VoN— , i 9 140 1898 11.01 1260 | 75842 71.65
201 HHAEK , 8 213 2111 12.25 1704 | 77546 73.26
202 B=—n , fis 7 302 2413 14.00 2114 | 79660 75.26
203 #Af3 , 6 463 2876 16.69 2778 | 82438 77.89
204 ks , 5 591 3467 20.12 2955 | 85393 80.68
205 WF| , b 4 903 4370 25.36 3612 | 89005 84.09
206 ks , b 3 1148 5518 32.02 3444 | 92449 87.34
207 #i¥ , i 2 1679 7197 41.76 3358 | 95807 89.83
L'zos i , i 1| 10037 | 17234 ( 100.0 10037 | 105844 ( 100.0
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QUANT3 CATEGORY WEIGHT OF AXIS—-1

Statistical analysis of keywords by the quantification method of the third type

(Scatter diagram of category weight)
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QUANT3 SCORE OF AXIS-2

Fig. 4

QUANT3 SCORE OF AXIS—2

Fig. 5
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QUANT3 SCORE OF AXIS-—1

Statistical analysis of keywords by the quahtification method of the third type (Scatter diagram of samples,

According to tunnelling method)
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QUANT3 SCORE OF AXIS—1

Statistical analysis of keywords by the quantification method of the third type (Scatter diagram of samples,
According to work-stage)
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Fig. 6 Statistical analysis of keywords by the quantification method of the second type (Scatter diagram of samples,

According to tunnelling method)
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