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Abstract : The goals of this study were to investigate some significant factors to judge level of safety at urban railway construction field
and to analyze degree of risk by work classification. Currently, there are lots of construction fields for the urban railway for national
transportation, and our government also planned constructing more urban railway in near future. However, most of the researches on
safety neglected the degree of risk factors on the urban railway construction field. Safety managers participated in the brainstorming
session for deriving decision criteria of the degree of risk (i.e., significant factors). Then, they were asked to answer a structured
questionnaire which was developed for deriving most important factors. Finally, the analytic hierarchy process (AHP) was used to
analyze level of risk by work classification. The following results were obtained. First, total twelve factors judging degree of risk were
found in the brainstorming session. Second, the questionnaire showed four significant factors, including adjacency of obstacle, intensity
of work, unsafe condition and work space. Third, the results of AHP showed civil work is the most dangerous work among 6 work types.
The results could be used to give the safety management priority on accident prevention efforts among several hazards and to reduce

degree of risk in construction field of the urban railway.
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Table 1. Criterion for risk assessment through survey

Criteria of risk judgement Number of choice

Mass of work 1
Accident experience 8
Civil complaint 1
Unsafe act 1
Rush work 5
Work strength 14
Combined process 4
Adjacent construction of the obstruction 9
The lowest price 2
Number of workers 2
Adjacent construction of the outside 5
Collapse 4
Ventilation & illuminance of enclosed area 3
Work-space(narrow, manage of obstruction) 3
Number of workers 2
The enforcement of an impractical plan 2
Adjacent building(ground sinking) 2
Train adjacent work 2
Climate 1
Hot line work 1

Risk assessment(severity rate and frequency rate) 1

Not wearing the safety equipment 1
High place work 10
Unsafe condition 13
Total 97
100
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Table 2. Analysis of consistency ratio for survey

CR(Consistency Ratio)
. Number of | | . !
Subject of survey R : number of questionnaire
distribution
less than 0.1
Head of section,
Head of department, . .
Safety manager, 50copies 29copies
Construction manager
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Table 3. AHP results for criteria survey

CR(Consistency Hich

Subject of | Ratio) : number Work | Unsafe |Obstruc g
. .| Sub. . . place

survey of questionnaire strength | condition | tion work

less than 0.1

0.57 0.22 0.12 | 0.09

1

2| 0.08 0.06 0.50 | 0.36
3] 024 0.36 026 | 0.14
4| 0.56 0.18 022 | 0.05
6
7
8

0.50 0.33 0.12 | 0.05
0.58 0.23 0.11 | 0.07
0.43 0.16 0.17 | 024
10| 0.53 0.21 0.13 | 0.13
14| 0.52 0.18 0.15 | 0.14
15] 0.55 0.28 0.09 | 0.07
17 0.52 0.25 0.12 | 0.11
18] 0.59 0.26 0.09 | 0.05
19| 0.54 0.23 0.13 | 0.10
20| 0.37 0.22 0.17 | 0.24

Urban
Railway 29 21| 050 | 033 | 012 | 0.06
professionals 220 062 | 024 | 0.09 | 0.06
250 024 | 036 | 026 | 0.14
26| 058 | 023 | 011 | 0.07
290 037 | 022 | 017 | 024
30 043 | 016 | 0.17 | 024
310 053 | 021 | 013 | 0.13
330 052 | 025 | 012 | 011
341 059 | 026 | 0.09 | 0.05
36| 057 | 022 | 0.2 | 0.09
390 008 | 006 | 050 | 036
4210 057 | 022 | 012 | 0.09
45| 055 | 028 | 0.09 | 0.07
471 008 | 006 | 050 | 0.36
49| 053 | 021 | 013 | 0.13
Average 29| 046 0.22 0.18 | 0.14
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Table 4. CR(Consistency Ratio) results for survey

CR(Consistency Ratio)

Subject of |Number of| : mumber of questionnaire less than 0.1

survey |distribution | ok Unsafe

High place

Obstruction
work

strength | condition

Urban
Railway 50 17 16 11 13
professionals

ok
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Table 5. AHP result of survey for work types

Archi-
tecture

Commun

Classification | Civil A
1cation

Machine | Orbit | Tramline | Signal

Work 046 | 026 | 013 |011| 011 |008]| 007
strength
Unsafe 1000 1 027 | 013 |03 | 003 | 009 | 008
condition

Obstruction | 0.50 | 0.23 0.11 |0.11{ 0.10 | 0.08 | 0.08

High place

043 | 0.27 0.14 |0.11| 0.11 0.08 0.08
work

Table 504+ LA H|-Lo] 0.10]510] AEX|E
o EAAEE AT FEE UES AHPR
wAskqlch

EAAEE AHSA T S EE A s wd
VlEdE B A Al fedd Vs
o] Aoo|= ERZALO] YFET} 04607 71 EA

Uelsdth the o & A% FAN0.26), 7] A4 H]EAK0.13)
oF HE=FAKO.11), HAIFAH0.11) Z1]31 413(0.08)
2 221(0.07)9] YFE o vehyg) <BebHst 4
el AEE dd 71E9] Bfole AA] ERSAL
o] 9F I} 0272 7P A Uehtow, AZTA}
(0.13), 7| A B FAK0.13), A=FAKO0.13), AXFAZA
(0.13) 12]3 A13(0.09) 2 E41(0.08)2] Y= &0
2 yepsith AE R olehe e s T 7=
Ao BEEFAR] YF =T} 0502 7HY A vEL
wom, AHTAK0.23), 7IAEHITAKO.1D), A=FA
(0.11), AZFAZAK0.10) 1z]al A1&(0.08) <} EAl
0.08)2] YFE Fo=2 Yelc) upxjatoz <ol
Haazgyolehs 9= Ad 7129 Aoz o

Al BEEZALY] 9FmTL 043082 7P A UEhge
], 2153AK0.27), 71 A H]SAK0.14), H=3AKO.11),
A2 FAKO0.11) T12]31 A15(0.08)2} 5-41(0.08)2] 9]
Y $o2 Uehgth ZAAEE AdTALe] mEw

I Risk level of work type in Urban Railway construction I

// \
0.46 ) zz o 18 TT— o1
—— —
[ Work strength | [Unsafe condmon | | Obstruction High place work

\ \\\\?J\Z &

|

(RN
\ >< T\
cation cMI | Architecture || Machine | I Tramlme | | S|gna| | [cOmmumcauon
Work
mef.;m 0.46 0.26 0.13 0.1 0.08 0.07
Unsafe
Contiton 0.42 0.27 0.13 0.13 0.13 0.09 0.08
Obstru-
e 0.50 0.23 0.1 0.11 0.10 0.08 0.08
High
place 0.43 0.27 0.14 0.11 0.11 0.08 0.08

work

Final

— 0.4500 0.2575 0.1275 0.1150 0.1125 0.0825 0.0775

Fig. 5. Final risk score for work type by AHP,
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