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Dynamic Analysis of the Influence of the Track Irregularity on the
Running Performance of the Railway Vehicle
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Carrying out accurate and reliable track maintenance tasks is very important to improve the running safety of a railway
vehicle and the ride quality for the passenger. For this purpose, appropriate track management standards need to be set
by analyzing the field test results for setting reliable management criteria. However, in practice, it is difficult to quantitatively
examine the various track fault conditions. Therefore, investigation of the influence of various track characteristics on the
running safety and ride quality was performed through numerical analysis method. The influence of the track irregularities
on the wheel lateral forces, derailment coefficients, and accelerations on the bogie and car body was investigated through
numerical analysis.
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IR = Irregularity at the specified distance = 3o W= AR xRS 7R AR Q) AAReE
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Fig. 1 Irregularity axes system for lateral irregularity (Y1), Vertical
irregularity (ZI) and cross level (XLI)
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Fig. 2 Vehicle model of a typical four axled passenger coach with a
maximum operating speed of 200 km/h
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Fig. 3 Wheel rail model

Table 1 Contact parameters

Parameter Value
Wheel br-p8
Rail BS113a-20
Axle load 150 KN
Wheel diameter 1000 mm
Track gage 1435 mm
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Table 2 Irregularity modeling parameters

Wavelength Amplitude A (mm)

A (m) 7 14 21 28

5 7 14 21 28

10 7 14 21 28

20 7 14 21 28

30 7 14 21 28

70 7 - - -

100 7 - - -

Mo e oljgich B ede] ASE AREY sheluEg
Table 20] rehfgict. Table 29) stepulelE A1)l jistel
o AmEo] Aol Ui bl ohdl S|4 T2k Aol FUst
A AdHom EAHE A0 Fhgtel AR doles muw
shgick. gl 70 m} 100 me] A9 2L BY 27| §F
o] nlulsle] Qg v]A 4 Qi A7} of AmQIXe] sk
et 27]0) B9 ARl dit 37 A7t Basje] £ o)
A O A2tk

HA4Z

ol

3.

3.1 ASE FE ol

Figs. 45 8& Table 20|41}t Zro] WlekEd o] o} 5 mo)|
AEE 100 m7H] 2855 59 A% 7 mm, 14 mm, 21
mm A7 & 2715 2HsPAA sfA Aoz 3 Y, A &
7RG, A A 7GR, Hixk) TR, SAAIS T
ofF=aL Qlek. siAfo ARG FEEE 150 km/hE =] 7]1EA
A HIEEE LHE T Qi NS E o] ZIPLT T 3
AL asielct. A EAARE 7P 2 3 Bolal e
AeTehate] 2] ApgellA] gt gholet. thal f7see A9 o
2F A 7HGEoln A7 A 9] AR ol
3 B7HE ol

Fig. 4= W= S4o] w2 J¢he] Hgks Hojeoh %
E99] 37|71 248 Igw Frelal = AL o 4= 9]

spgel 2717} Aobdss $A% B 2719 il o

il

o
O

U o
o

N
P

29l wb 5 mollq WS e] 11%o] 21 mmeluE
gore] B4 55 kNHEHS o} o} 47} Z5g]

:'S o iU dm ook

r ;; r
Z
o
e i

ol A o 5 9lek. Fig St WaFEYe] S40) u 2l
PYF Mol YFEAY 27t F4% PG Aot

£5] 54 20 molA] 2 3)=ghE Mol 3 Y A
490 Abg gt Ao Atolel 571w
7} 0.1922 o] gk x}eFe] 27 3 m, X+ ¥ 1000 mm
52 olgstel T5k ARYE Thge] 20 mol O B uf AlE
shgat BUL PO R WESH W Y] GO 2 3w

o ofN
N
S
=
30

]

.
>
;;O
TH
r

ol




884 / December 2017

—&—7mm
50
—e— 14mm
—A—21mm
40
z
=
@ 304
o
(e}
w
©
o 204
®
|
10 -
0 . =
1 2 4 6 8 10 20 40 60 80100

Wave Length(m)

Fig. 4 Lateral force (RMS) according to the change of the
wavelength and amplitude of the lateral irregularity
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Fig. 5 Car body lateral acceleration (RMS) according to the change
of the wavelength and amplitude of the lateral irregularity
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Fig. 6 Car body vertical acceleration (RMS) according to the change
of the wavelength and amplitude of the lateral irregularity
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Fig. 7 Bogie lateral acceleration (RMS) according to the change of
the wavelength and amplitude of the lateral irregularity
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Fig. 8 Derailment coefficient (RMS) according to the change of the
wavelength and amplitude of the lateral irregularity
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Fig. 9 Lateral force (RMS) according to the change of the
wavelength and amplitude of the vertical irregularity
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Fig. 10 Car body lateral acceleration (RMS) according to the change
of the wavelength and amplitude of the vertical irregularity
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Fig. 11 Car body vertical acceleration (RMS) according to the change
of the wavelength and amplitude of the vertical irregularity
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Fig. 12 Bogie lateral acceleration (RMS) according to the change of
the wavelength and amplitude of the vertical irregularity
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Fig. 13 Derailment coefficient (RMS) according to the change of
the wavelength and amplitude of the vertical irregularity
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Fig. 14 Comparison of the dynamic performance parameters obtained
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cross-level irregularities

Table 3 Irregularity modeling parameters for investigating
combination effect (Wavelength: 20 m)
Case Irregularity Amplitude (mm)
1 Vertical 7
2 Lateral 7
3 Vertical lateral 7
4 Vertical lateral 14
5 Vertical lateral 21
6 Vertical lateral cross-level 7
7 Vertical lateral cross-level 14
8 Vertical lateral cross-level 21

Table 4 Combination effect of irregularity (Wavelength: 20 m,
Amplitude: 21 mm)

\Y L V+L V+L+C
Lateral force (kN) 0.32 16.20 15.89 14.85

Car body lateral
acceleration (m/s?)

0.04 0.59 0.57 0.42

Car body vertical

acceleration (m/s?) 3.64 0.02 3.35 3.69

Bogie lateral
acceleration (m/s?)

Derailment coefficient 0.01 0.32 0.92 042

0.50 4.17 4.80 6.65
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