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Development of Risk Assessment Models for Railway Casualty Accidents

oo’ . gzup . guse . HEYr . Yas.

Chan-Woo Park - Jong-Bae Wang - Min-Su Kim - Don-Bum Choi - Sang-Log Kwak

Abstract This study shows the developing process of the risk assessment models for railway casualty accidents. To
evaluate the risks of these accidents, the hazardous events and the hazardous factors were identified by the review
of the accident history and engineering interpretation of the accident behavior. The frequency of each hazardous event
was evaluated from the historical accident data and structured expert judgments by using the Fault Tree Analysis
(FTA) technique. In addition, to assess the severity of each hazardous event, the ETA (Event Tree Analysis) technique
and other safety techniques were applied. The risk assessment models developed can be effectively utilized in defining

the risk reduction measures in connection with the option analysis.
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Table 1. Railway accident classification
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Fig. 1. The status of railway casualty accidents and overall railway
accidents™.
*quoting from Korean Railroad Operating Information
System of Korea Railroad Co.
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Fig. 2. Risk assessment procedure for railway casualty accidents
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Table 2. Hazardous events of railway casualty accidents
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Table 3. Example of hazardous event appearance scenatios (in case of train striking event)
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Table 4. Example of hazardous event progress scenarios (in case
of train striking events)
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Fig. 3. The relationship between the recognition distance and the
train velocity
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Fig. 4. Fault tree Example for train striking event
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Fig. 5. Train striking event tree with branch probabilities
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Table 5. Example of branch probability calculation in the train striking event tree (in case of severity probability of Fig. 5)
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| EA%3 1.5 0.007 0.011 0.011
=] slal 2 Az .
25 | AmAs | g3 ‘,’fj = ;_:/Eﬁ 6.0 0.021 0.125 0.125
WA A/ AZ-FASEEY 0.5 0.006 0.003 0.003
AbsL PRS- e e 20.5 0.132 2712 2.713
v L7 &E (/813 %) 2.0 0.029 0.058 0.058
neyza 93} 24E 719 17.0 0.021 0362 0373
ST 2R e 7Y 8.0 0.017 0.135 0.135
=y | AEEE 6.0 0.160 0957 0.958
T 235 0.035 0.830 0.831
AL Y HE/AE 445 0.068 3.045 3.148
] 1Z
e {di/?‘l"a% Ag/AE 45 0.189 0.852 0.853
g 5 A=/AF 8.0 0.035 0.278 0.278
2 Am/AE 1.0 0.100 0.100 0.100
AbeF ZE/E 5.0 0.062 0.310 0311
I N 6.5 0.224 1.458 1.458
oral T e 2y 15 0.467 0.700 0.700
A S 38 4.0 0.153 0.613 0.613
AR A A 7)Y 28.0 0.020 0.568 0.568
71/EYE | A R AEE 79 20 0.053 0.105 0.105
2 Aa/EA 719 6.0 0.092 0.553 0.553
A (A9 AEE g 115 0.276 3.174 3.270
M [ R AAEE IR 8.0 0.017 0.135 0.135
4 A g AEE Iy 0.5 0.006 0.003 0.003
gAA 11.5 0.475 5.461 5.461
7Iek | B4 1.5 0.400 0.600 0.600
AR A 1.0 1.000 1.000 1.000
F A 447.5 0.406 181.880 182.934
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Table 7. Risk for Train Striking Event
R o] 74 5 Ay A
ks A= H= A= o A= HE A=
SAANAM dalsn AHAY | 365 25.3 - - - - 36.5 253
S AR o 11.0 2.4 - - - - 11.0 24
i oA} ) HEE 15.5 10.8 5.5 3.7 ; - 21.0 14.5
i S7A = 3.0 0.7 - - - - 3.0 0.7
YL = 1.5 0.3 - - - - 1.5 03
Ae 2HFY - - - - 4.5 3.9 45 3.9
A AEE 7] 23 - - 13.0 10.4 - - 13.0 10.4
d AdE A8 3 1Y - - 0.5 0.4 - - 0.5 0.4
= 3% AdE Rudg 1.0 0.8 1.0 0.8 0.5 0.4 2.5 2.0
At A= Baad/Set - - 114.0 89.8 3.5 2.8 1175 926
:j;f Hd3zh AR Za/Al/ae - - 3.0 24 - - 3.0 2.4
AFAL AR FRAEFE - - 3.5 2.8 - - 3.5 2.8
il 68.5 40.3 140.5 110.3 8.5 7.1 217.5 1577
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