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A study on the parameters to enhance derailment safety

e - oy
Jeong-Taek Hwang - Hi Sung Lee

Abstract Technical requirements associated with derailment to ensure running safety of train are discussed. By using
estimated derailment coefficient ratio, interaction of various parameters such as operation velocity, curve radius, cant,
track irregularity, suspension stiffness and static wheel load ratio are analyzed to enhance derailment safety. Sensitivity
analysis in terms of pattern and passage speed of curve is performed by using rolling stock and track conditions
associated with SMRT Line No. 5.
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Fig. 1. Geometrical indication of R/S parameters

Fig. 2. Input parameters associated with track conditions
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Table 1. Input parameters and numbers of Rolling Stock model

Wy 3
A FAEolm) 1.76
2 FF(N) 99
A&7 1.0
2717 2)(m) 23
x5 417EA 2l(m) 159
EWAZH ) 60°
Z & (m/s) 25
1218 713 2) 73/ 24N/ m) 1020
2R 7RI AEZ(N/m) 295
H$HEH7H2(m) L5
121871421744 (m) 1.93
23 @71 72 (m) 2.0
NG AZ7HAA(KN/m) 160
UAZ Fda5 0.3-0.55

Table 2. Track conditions

=AW m I 300
RE mm 120
HEA & - 900
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Fig. 3. Alignment irregularity variation for test section
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Fig. 4. Twist irregularity variation for test section

R ,.lf}ff;il N
£ el <:‘ tl
’JE{J [ =N ;’,ll l 1| rluij i‘ . .I‘ f; ! 1‘1”}”" {A" f,,‘ h ‘ I’Ji. h;
i .‘ iy | ?)s;‘l 'W% gl R, f‘*ﬂ"l' i WLI,'L&;?
] ” l’ !
1R I I O __

BTC BCC Distance(m) ECC ETC

Fig. 5. Track twist variation between wheelbases for test section
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(a) curve passing speed vs. curve radius

(d) Curve passing speed vs. inside Q/P ratio
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(b) Curve passing speed vs. cant
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(c) Curve passing speed vs. standard deviation of alignment irregularities
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(e) Curving speed vs. static wheel load ratio of outer wheel

Fig. 7. Sensitivity analysis between curve passing speed and each
parameter
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(a) Curve radius vs. passing speed
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(b) curve radius vs. cant
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(c) curve radius vs. standard deviation of alignment irregularities
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(e) curve radius vs. static wheel load ratio of outer wheel

Fig. 8. sensitivity analysis between curve radius and each parameter
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