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A Study on Quantitative Evaluation Methods for the Safety of National Railway Tracks
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31, 9= Event Tree Analysis(ETA)9]
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A: Non-acceptable, B: Conditional acceptance, C: Acceptance
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Fig. 2 Bow-tie Model for Risk-Based Safety

Management.
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Table 1 Operational Failure by TS.

Electrical &
omm. Track & bed

2122023 2112223 211 22| 23
Operating | 5 | 3| 1 [23(16/18]| 0 | 1 | 8

Signaling

ailure

Average/year] 2(8%) 19(79%) 3(13%)
ZAA e wEl wRkRokE A At
e AFE FAxe AN 0.03%
woto] Table 2%} 7ol 7idtstqivt.
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web ARE @ oQr E, e

[1] IEC 62278:2002, Railway applications-Specification
and demonstration of RAMS, 4.6 Risk.

Severity] x<0 0 <x<0.025 | 0.025 <x<0.5 | 0.5 =x<1.0 1.0 <x<2.0 2.0 <x<5.0 | 5.0 =x<10.0 | 10.0 =x<15.0 | 15.0 <x<20.0 | 20.0 <x

(Death, Loosing Timq o0y | 10M <x<1H | IH <x<SH | 5H <x<10H | 10H <x<1D | 1D <x<2D | 2D <x<3D | 3D <x<4D | 4D <x<5D | 5D <x
Frequency (/year) Cl1 C2 C3 C4 (] Cc6 Cc7 Cc8 9 C10
676 = x F10 B B B A A A A A A A
169 = x<6.76 F9 B B B B A A A A A A
520e-1 = x<1.69 F8 B B B B B A A A A A
172e-1 = x<520e-1 | F7 c B B B B B A A A A
8582 = x<l1.72e-1 | F6 c c B B B B B A A A
325e2 < x<8.582 | FS c c © B B B B B A A
16le2 = x<325¢2 | F4 c c © c B B B B B A
9.88e3 < x<16le2 | F3 c c € c € B B B B B
637e3 < x<9.88¢3 | F2 c c € c € c B B B B
X <6373 Fl c c € c € c € B B B

Table 2 Risk Acceptance Matrix of KNR's Track Field.



