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A Study on the Risk Level of Work Types in Urban

Railway Construction.

In Kuk Han

Department of Safety Engineering, Graduate School of Industry

Pukyong National University

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, much of the safety
literature neglected the degree of risk factors on the urban railway construction
field. Safety managers participated in the brainstorming session for drawing
decision criteria of the degree of risk (i.e., significant factors). Then, they were

asked to answer a structured questionnaire which was developed for drawing



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 reduce
degree of risk in construction field of the urban railway.

Key Words : urban railway, brainstorming, AHP, work type
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in urban railway construction

Table 1 Classification of work type

(continued)
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Table 1 Classification of work type in urban railway construction
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Table 2 The pairwise matrix

ap as as an
ap 1 ai/a; ai/a; a/an
a a/a; 1 ar/az a/a,
a3 as/a; ay/a, 1 as/a,
an an/a; an/as an/as 1
AU F8E9 HI7ME f8lA+= Table 39 22 H7HH =7 o] &% T},

Table 3 Saaty’s scale of measurement in pairwise comparison

A = A9 Aq o
A3t T 7HA 847 A9l E R
1
(equal importance) 7oA & o FHo] F8
; ok7tEQ 3 247t g2 g4 H§
(slight importance) FtFQ
=9 3 QA7 e Q40 B3|
5) -
(strong importance) 24 FQ
9 F8 Sk 949 940 ASHA
7
(demonstrated importance) J=
A4 T4 Sk Q49 914d0] A
9
(absolutee importance) I 9s
2, 4, oA A= HAEE Alole
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Table 4 Average random consistency(RI)

Size of
) 1 2 3 4 5 6 7 8 9 10
matrix
Random
) 0.00/0.00 0581 09.|1.12|11.24/132|141 145 /1.49
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Table 5 Criterion for risk assessment through survey
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Table 7 AHP results for criteria survey

g & A= A 7= T A
- (CR)0.1°]8} | Sub.
AR R ek e | AE 1A Rl
1 0.57 0.22 0.12 0.09
2 0.08 0.06 0.50 0.36
3 0.24 0.36 0.26 0.14
4 0.56 0.18 0.22 0.05
6 0.50 0.33 0.12 0.05
7 0.58 0.23 0.11 0.07
3 0.43 0.16 0.17 0.24
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
13 0.59 0.26 0.09 0.05
19 0.54 0.23 0.13 0.10
EAHE 20 0.37 0.22 0.17 0.24
AR 294 21 0.50 0.33 0.12 0.06
A7) 22 0.62 0.24 0.09 0.06
25 0.24 0.36 0.26 0.14
26 0.58 0.23 0.11 0.07
29 0.37 0.22 017 0.24
30 0.43 0.16 0.17 0.24
31 0.53 0.21 0.13 0.13
33 0.52 0.25 0.12 0.11
34 0.59 0.26 0.09 0.05
36 0.57 0.22 0.12 0.09
39 0.08 0.06 0.50 0.36
42 0.57 0.22 0.12 0.09
45 0.55 0.28 0.09 0.07
47 0.08 0.06 0.50 0.36
49 0.53 0.21 0.13 0.13
Total 29% 0.46 0.22 0.18 0.14
A wgo] 0lolstel AEA 294 iste] AHP w4 A 4
I} EARE AdEAe RS Frtsted Mg Tad Agdd Ve
< AAAE046) Aem HERRow, HEae® St AE0.22), A
= A30.18), #4e7H0.14)9] £z ey
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Table 9 Risk level analysis of work types by risk criteria(intensity of

work)
ol R A L I E S L £4
0.45 0.21 0.1 0.15 0.15 0.21 0.21
0.54 0.23 0.09 0.09 0.09 0.09 0.09
0.34 0.32 0.23 0.09 0.06 0.05 0.04
0.55 0.25 0.08 0.08 0.08 0.04 0.04
0.42 0.35 0.12 0.09 0.04 0.04 0.02
0.4 031 0.13 0.10 0.05 0.04 0.03
0.20 0.41 0.16 0.16 0.18 0.13 0.09
AR 0.35 0.23 0.14 0.21 0.21 0.17 0.17
) 0.71 0.10 0.07 0.08 0.08 0.08 0.08
A7 0.52 0.22 0.12 0.09 0.1 0.04 0.05
0.56 021 0.09 0.08 0.15 0.04 0.03
0.52 0.22 0.12 0.09 0.1 0.04 0.05
0.54 0.23 0.09 0.09 0.09 0.09 0.09
0.34 0.32 0.23 0.09 0.06 0.05 0.04
0.55 0.25 0.08 0.08 0.08 0.04 0.04
0.35 0.23 0.14 0.21 0.21 0.17 0.17
0.44 031 0.13 0.10 0.05 0.04 0.03
37 0.46 0.26 0.13 0.1 0.1 0.08 0.07

_26_



Table 10914+ a7

M

Table 10 Risk level analysis of work

sk AHe] e FEd fde
71 1652 YElytor 19

types by risk -criteria(unsafe

condition)
o e | azo| 20 | A= | asa | as 21
0.43 0.22 0.13 0.15 0.15 0.21 0.21
0.10 0.21 0.06 0.46 055 0.26 0.12
052 0.19 0.10 0.13 0.11 0.03 0.03
0.36 0.37 0.20 0.05 0.05 0.04 0.04
058 0.18 0.1 0.09 0.08 0.04 0.04
0.30 0.36 022 0.09 0.06 0.03 0.02
0.32 0.36 022 0.09 0.06 0.03 0.02
A 051 0.30 0.06 0.09 0.08 0.05 0.04
gl
B 0.28 0.42 0.10 0.14 0.14 0.14 0.10
0.62 0.19 0.8 0.08 0.08 0.08 0.08
0.20 0.41 0.16 0.16 0.18 0.13 0.00
0.35 0.23 0.14 0.21 0.21 0.17 0.17
0.71 0.10 007 0.08 0.08 0.08 0.08
052 0.22 0.12 0.00 0.11 0.04 0.05
054 0.23 0.09 0.00 0.00 0.09 0.09
0.34 0.32 023 0.00 0.06 0.05 0.04
37 0.42 0.27 0.13 0.13 0.13 0.09 0.08
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Table 12 Risk level analysis of work types by risk criteria(work space)

ol g% | ax | N | o | asa | oas 4
0.45 0.20 0.11 0.19 0.14 0.13 0.14
0.47 0.25 0.15 0.09 0.07 0.04 0.03
0.36 0.41 0.14 0.06 0.06 0.04 0.04
0.61 0.18 0.12 0.06 0.06 0.07 0.07
0.24 0.28 0.23 0.15 0.22 0.05 0.03
0.39 0.36 0.12 0.10 0.07 0.05 0.04
EAAE
gl 0.19 0.50 0.13 0.13 0.13 0.13 0.13
A&7k
0.62 0.19 0.08 0.08 0.08 0.08 0.08
0.43 0.21 0.25 0.07 0.07 0.03 0.03
0.43 0.22 0.13 0.15 0.15 0.21 0.21
0.20 0.41 0.16 0.16 0.18 0.13 0.09
0.71 0.10 0.07 0.08 0.08 0.08 0.08
0.52 0.19 0.10 0.13 0.11 0.03 0.03
Al 0.43 0.27 0.14 0.11 0.11 0.08 0.08
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