A Study on Restructuring Railway Safety and

Investigation Committee in Taiwan
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Abstract

When a railway accident occurred in Taiwan area, there are many
railway authorities will proceed the investigation and examination of the
accident, such as the Railway Safety Committee (RSC) for Taiwan
Railway Administration (TRA), The Traffic Bureau of Taipei City
Government for Taipel Rapid Transit Corporation (TRTC), The Chiayi
Forrest District Office of Taiwan Forestry Bureau for the Alishan Forest
Railway. Meanwhile, the Taiwan High Speed Railway (THSR) and
Kaoshiung MRT are under constructing now, so that these railway
organizations don’'t have the specific RSC yet.

From literature reviews, many countries had founded the
independent RSC to investigate the railway accident, such as the
National Transportation Safety Board (NTSC) of the United States of
America, the Canadian Transportation Accident Investigation and Safety
Board (CTAISB), the Aircraft and Railway Accidents Investigation
Commission (ARAIC) of Japan, the Rail Accident Investigation Branch
(RAIB) of the United Kingdom, and the Australian Transport Safety
Bureau (ATSB). The purposes of RSC of each country are to prevent the
railway accident and improve the railway safety. However, when an
accident occurred in Taiwan, the accident will be investigated by the
internal RSC of the railway authorities. Therefore, there still have many
responsible accidents, so that the present RSC is not suitable.

The methodologies of this study are literature review; analysis of
the background of revolution, relevant laws, organization structures,
organizational functions, investigation procedures, and the publication
of accident report, etc.; uses the expert questionnaires investigation,
(there are 25 out of 32 effective questionnaires.) then selects the Fuzzy
Analytic Hierarchy Process (FAHP) and Technique for Order Preference
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by Similarity to Ideal Solution (TOPSIS) to analyze the questionnaires.
The Hierarchy structure contains one objective, four evaluation levels,
eleven evaluation criteria, and three alternatives. The objective of this
study is to discover the best alternative for reorganization of RSC in
Taiwan area. The result shows that set up a new RSC in the Ministry of
Communication and Transportation (MOTC) is the preferable alternative.
If this alternative will be accepted by the MOTC, not only increase the
investigation creditability of railway safety, but also improve the prevent
function of railway safety.

Keywords: railway safety, accident investigation,
railway safety committee, FAHP, TOPSIS
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(National Transportation Safety Board) NTSB

NTSB

1.3

(NTSB)
(Aircraft and Railway Accidents Investigation Commission
ARAIC) Rail Accident Investigation
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Cross level track irregular(not at joints)
4 120 6.4
kTR (R )

Cross level of track irregular(joints)
5 ) . 114 6.1
kA (R )

Detail fracture — shelling/head check

6 , 108 5.8
G Pu e 30 R - B EE IR

7 Broken base of rail 4% i & 3% %1 4 98 5.2

8 | Vertical split head 4% #L 2 3% £ & &F %) 89 4.8
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LN e i

Roadbed settled or soft
10 ) o 75 4.0
BL R T e R B
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11 | limit)ds #Leg R fo s 30 A 3 (4 & 4 1 63 3.4
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13 | buckled/sunkink 39 2.1
S A R [FR
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A EFEEH (AHKRS)
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Other track geometry defects
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Hi g B eddia

31 # " % B e-Thesys(93 ¥ & &)



TARPGE I RLXLR § e 2Py

4 3.2 1995 & % 2000 # 2 WA 2 Mgk Fliet & (F)
T8 =X AR+ A/ B = #c 'ﬂ’/,,\pt
Washout/rain/slide/etc. damage —track
18 28 1.5

IR S WE S RO

Superelevation improper, excessive,etc.
19 L 27 1.4
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18507 48 ipf:g’%ﬁiﬁg(ARAIC)d»f,g,,mL;4ir5A3§§
£ ¥ & » 2000 ﬁ*?a\ﬁ\,'éﬁ%}*ﬂ] R s T2 5
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SPHLE N TE 0 (5) DR G RRATEART (6) P IRE R G2 F
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i AR ’i’u‘ﬁﬁ%l—? >4 B ¢ (National Transportation Safety Board ;
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accident Investigation and safety Board ; CTAISB) 3 ¢ £ = @‘ﬂﬁli =
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6.1

AHP
TOPSIS
32
26
25 78.1 96.2
6.1

6.1
2
2
2 8
1
1
2
> 8
2
1
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6.1

(

)

3
2
1
2
1
25
6.1
8 9 25
6.2
6.2
0.090 0.245 0.368 2
0.173 0.285 0.391 1
0.071 0.226 0.444 4
0.167 0.244 0.369 3
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6.2

(

)

0.039 0.242 0.533 2
0.118 0.330 0.563 1
0.067 0.206 0.345 4
0.065 0.222 0.306 3
0.053 0.192 0.413 4
0.096 0.324 0.503 1
0.061 0.230 0.427 3
0.102 0.254 0.489 2
0.039 0.225 0.533 3
0.096 0.313 0.562 1
0.061 0.221 0.444 4
0.065 0.241 0.489 2
6.2
1
0.285 0.245
0.244 0.226
2
0.330 0.242
0.222 0.206
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0.324 0.254
0.230 0.192
4
0.313 0.241
0.225 0.221
6.3
6.3
0.184 0.267 0.113 0.267
0.106 0.134 0.069 0.102
0.034 0.009 0.005 0.005
4 2 9 4
0.208 0.267 0.300 0.300
0.138 0.108 0.122 0.123
0.030 0.026 0.048 0.026
1 3 2 2
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6.3

0.187 0.359 0.205 0.359
0.115 0.148 0.127 0.130
0.037 0.048 0.046 0.037
3 1 1 1
0.147 0.158 0.154 0.158
0.102 0.091 0.100 0.098
0.052 0.024 0.032 0.024
S 6 4 5
0.087 0.218 0.214 0.218
0.069 0.090 0.098 0.086
0.030 0.035 0.019 0.019
9 7 5 7
0.277 0.170 0.181 0.277
0.094 0.065 0.068 0.076
0.022 0.011 0.011 0.011
6 9 10 8
0.158 0.200 0.139 0.200
0.088 0.093 0.090 0.090
0.030 0.030 0.038 0.030
7 5 6 6
0.077 0.081 0.205 0.205
0.044 0.048 0.072 0.055
0.010 0.009 0.012 0.009
11 11 8 11
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6.3

0.196 0.114 0.170 0.196
0.073 0.068 0.083 0.075
0.044 0.009 0.047 0.009

8 8 7 9
0.209 0.191 0.274 0.274
0.119 0.103 0.107 0.109
0.067 0.028 0.037 0.028

2 4 3 3
0.083 0.080 0.127 0.127
0.053 0.052 0.065 0.057
0.023 0.022 0.016 0.016

10 10 11 10

6.3
11
1
0.138 0.119
0.115 0.106 0.102
0.044
2
0.148 0.134
0.108 0.103 0.093
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0.048

3
0.127
0.107 0.100
0.065
4
0.130
0.109 0.102
0.090
0.076 0.075
0.055
108

0.122
0.098
0.123
0.098
0.086
0.057
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6.4 6.5

6.4
DF 0.234 0.283 0.247 0.260
4 1 3 2
DF 0.271 0.337 0.206 0.198
2 1 3 4
DF 0.219 0.308 0.239 0.282
4 1 3 2
DF 0.266 0.324 0.242 0.265
2 1 4 3
6.4
1
0.283 0.260
0.247
0.234
2
0.337 0.271
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0.206

0.198
3
0.308 0.282
0.239
0.219
4
0.324 0.266
0.265
0.242
6.5
DF DF DF DF
0.108 5 0.137 2 0.062 11 0.125 4
0.125 3 0.134 3 0.157 1 0.150 2
0.113 4 0.185 1 0.126 3 0.175 1
0.100 7 0.091 7 0.095 7 0.093 8
0.062 9 0.114 4 0.110 4 0.108 6
0.131 2 0.082 8 0.087 9 0.121 5
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6.5

(

)

DF DF DF DF
0.092 8 0.108 5 0.089 8 0.107 7
0.044 11 0.046 11 0.096 6 0.090 10
0.104 6 0.064 9 0.100 5 0.093 8
0.132 1 0.107 6 0.139 2 0.137 3
0.053 10 0.051 10 0.069 10 0.067 11
6.5
1
0.132
0.131 0.125 0.113
0.108
0.044
AHP
FAHP
2
0.185
0.137 0.134 0.114
0.108
0.046
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0.157
0.126
0.100
.
4
0.175
0.137
0.121
0.107
0.093 0.090
0.067
112

0.139
0.110
0.062

0.150
0.125
0.108
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6.2

1 2 3 4 5 1
0
25
6.6
6.6
0.036 1 0
1 0.607 0
1 0.7 0
1 0.607 0
1 0.692 0
0 1 0.667
0.636 1 0
0.417 1 0
0.633 1 0
1 0.958 0
1 0.870 0
6.6
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TOPSIS
6.7
6.7

0.004 0.125 0 0.125 0
0.150 0.091 0 0.150 0
0.175 0.123 0 0.175 0
0.093 0.056 0 0.093 0
0.108 0.075 0 0.108 0
0 0.121 0.08 0.121 0
0.068 0.107 0 0.107 0
0.038 0.090 0 0.09 0
0.059 0.093 0 0.093 0
0.137 0.131 0 0.137 0
0.067 0.058 0 0.067 0
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6.7

0
TOPSIS
6.8

6.8

0.583 2 0.729 0.634 0.637

0.596 1 0.832 0.714 0.781

0.372 3 0.071 0.169 0.176
1

0.596
0.583
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6.1

0.832
0.729

0.714
0.634

0.781
0.637

0.372

0.071

0.169

0.176
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(0.

32

4)
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24

(0.

26/5)

| | |

|

|

0.125 0.150 0.175 0.093 0.108

0.121 0.107 0.090 0.093 0.137 0.067

(0.

6 3

6.1

7)
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6.3

Non-profit Organization
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F.Drucker

1.

2.

3.

1.
1
2
3
4
5
6

2004
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13

14

15

16

17

18

121

e-Thesys( 93

)



AHP

TOPSIS

7.1

NTSB
TSB
ARAIC
ATSB
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10.

7.2

0.242

0.150

0.266

0.107

AHP

0.090

0.121

0.324
0.265
11
0.175
0.137 0.125
0.108
0.093
0.067
TOPSIS
0.781
0.637
0.176
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12.

13.

14.

15.

16.

17.

18.

19.

20.

552
21.

22.
23.

24.

93 6 2
91
92
83 10
83 4
20 4
86 12
32 17~ 27
93 3 30
149 172
93 7 15
91 9 30
83 4
90
92
93 7
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25. 93 4

26. 93 6

27. 85

28. 93 6

29. 92 3

30. 78 6 AHP
27 6 5-22

31. 8 7 AHP
27 7 1-17

32. 91

33. 92 6

34. 89 -

35. 1998 ‘

36. Australian transport Safety Bureau 2003 “About Australian
Transportation safety Bureau  Incorporating safety Investigation Act
2003” Australian transport Safety Bureau
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37. Benoit Bouchard Stéphane Dion 1997 “Transportation Safety
Board of Canada Part |Il Expenditure Plan” Canada
Communication Group

38. Claude Abraham December 2002 *“lIs France Moving Towards
Establishing A Similar Board to the NTSB in America” Japan Railway
Transport Review 33

39. Canada 1989 “Canadian Transportation accident Investigation and
safety Board Act” The Statutes of Canada

40. Federal Railroad Administration 2002 “Track Safety Standards
Compliance Manual” Federal Railroad Administration

41. Hwang C.L. and Yoon K. 1981 “Multiple attribute Decision
Making Methods and Applications” Springer-Verlag

42. John A.Stoop 2004 *“Independent accident investigation: a modern
safety tool” pp39-44 Journal of Hazardous materials 111

43. National Transportation Safety Board 2003 “TITLE 49
Transportation SUBTITLE OTHERMENT AGENCIES
CHAPTER 11 NATIONAL TRANSPORTATION SAFETY
BOARD” National Transportation Safety Board Act

44. Piter van Vollenhoven December 2002 “Independent Accident
Investigation The Right of Each Citizen and Society's Duty”
Japan Railway Transport Review 33  ppl4-19

45. Roderick | Muttram March 2003 “UK Railway Restructuring and
the Impact on the Safety Performance of Heavy Rail Network” Japan
Railway Transport Review 34

46. Sofia Marinho de Bastos 2004 “The need for a European Union
Approach to accident investigations” ppl-5 Journal of Hazardous
materials 111

47. Terry Baxter 1995 *“Independent investigation of transportation
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accidents” pp271-278 Safety Science 19

48. “Transport Safety” Transport Safety Review Team Department of
the Environment, Transport and the Regions June 1999

49. United Kingdom Department for Transport July 2002

“Establishing A Rail Accident Investigation Branch” Consultation
Paper United Kingdom Department for Transport

50. Yasuo Sato December 2002  “Activities of Japan's Aircraft and
Railway Accidents Investigation Commission” Japan Railway
Transport Review 33

51. http://www.cna.com.tw/

52. http://www.rdec.gov.tw/
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