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Evaluation of the Railroad Track Life Cycle Based on

the Metro Rail Wear Data Regression Analysis
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Abstract

The wear of railway track affects loss of rough ride, noise or vibration of train and traveling safety. Moreover as the
track is worn away, this promotes destruction of structural mechanism of rail track which can bring about increasing of
rail track maintenance cost drastically. For this reason, it is very important and interested research subject to design
railway track structure and to analyse train movement mechanism based on systematic analysis of the reasons causing rail
wear possible in real field. In this research, for the efficient maintenance, Life Cycle Performance of rail track and
maintenance characteristics are computed considering some track components such as track type, contracting type, sleeper
type and roadbed type. Time - Wear probabilistic distribution relationship as well as multiple regression analysis based on
time, curvature and wear data are computed to predict the service life remainder of railway track and to be adapted to

safety assessment.

Keywords : Wear data, Railway track, Railway track components, Life Cycle Assessment, LCP, Probabilistic Evaluation,

Multiple regression analysis
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Leftail (mm) Right rail (mm)

VO Vi V21 C2[CO[C1 |G |G |Cl|COiC2{V2 iVl V0
10 [P 108 DN 2T KS50KgN'KS-50KgN| 8k500 | 000 00' 00 00 00 00/ 00| 00 00 00 00 00 00 00
11 P106ON2T KS-50KgN KS-50KgN| 8k499 | 000 01 02 00 04 02 00| 00 00 00 00 00 00 00
12 p10sDN21 KS50KgN KS-50KgN| 8k498 | 200 20 21 02 01 08 01| 05 05 01 03 08 07 08
13 108N 21 KS50KgN KS-50KgN| 8k497 | 11 11 12 07 01 08 03] 06 10 02 04 12 10 10
14 p10sDN21 KS50KgN KS-50KgN| 8k496 | 100 11 11 06 01 09 04| 05 06 01 04 11 10 09
15 p108DN21 KS-50Kg N 1113 13 04 10 15 02/ 04 05 03 05 10 11 09
16 P108DN21 11 12 14 09 14 18 03] 04 07 03 06 12 12 12
17 p1osDN21 11 12 13 06 13 17, 05 04 08 02 05 13 13 14
11 12 12 06 08 14/ 05 04 08 02 07 13 12 13
11 12 12 10 07, 12, 05 03 10/ 00 05 13 12 13
04 05 04 05 02 06 05 04 11 00 05 14 12 13
08 09 09 06 03 08 05 05 10 01 03 14 11 12
03 04 04 05 01 05 05 05 10 01 01 14 12 12
06 07 08 05 03 07 05 06 11 02 00 14 12 13
09 10 10 04 04 09 04| 05 13 04 02 16 14 14
09 10 11 03 02 08 04 04 12 03 00 15 14 13
00, 01 02 03 00 04 05 04 13 04 02 15 13 13
09 09 11 06 05 08 06 04 13 04 02 16 14 14
06, 07 08 03 01 06 06 04 12 03 00 15 14 13
06 07 08 07 03 06 06 04 11 02 01 14 13 13
08 08 09 07 04 06 07| 03 12 04 03 16 14 14
03] 03 05 05 02 04 07| 03] 12 04 03 15 13 14

Fig. 2 2Ynt22F £F7|E of (20061 23]|%)

Line |Direction| LeftRail = RightRail | KP

sMsC

18 | P 106 DN 21
19 | P 106 DN21
20| P106DN21
21 P106DN21
22 P106DN21
23 | P106DN21
24| P106DN21
25 P106DN21
26 P106DN21
27 | P106DN21
28 P106DN21
29 P106DN21
30 P106DN21
31 P106DN21
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X 0.046 0.902 0.979 A X 0.046 0.929 0.979
R=400 ($-=4) e R=400 (%34
y=1.40E—02 | y=2.41E-03 | y=2.42E—03 | y=2.54E-03 A y=1.99E-02 | y=1.23E-03 | y=3.26E—03 | y=4.12E—03
X + 4.29 x + 1.66 x + 2.69 x + 3.63 R x + 5.59 x + 3.20 x + 1.61 x + 4.07
0.917 0.372 X 0.345 A 0.974 0.613 0.424 0.503
R=500 ($-=4) EN R=500 ($-=4)
y=2.58E—03 | y=1.11E-03 | y=5.24E—04 |y=-9.67E—04 A y=7.89E—03 | y=2.91E—03 | y=1.20E—03 |y=—6.21E-04
x + 2.88 x + 9.87 x+ 1.74 x + 3.03 b x + 4.66 x + 3.58 x + 1.57 x + 343
0.930 0.596 0.360 X AR 0.963 0.766 0.421 X
A ERA A FAZETA (PR
= 5 RS e o=
Sl Al SupR AmpRL nRE S SR Anfr Sl AupR
R=400 (F=4), 120m A% SARS A FENHS R=400 (F=4), 120m A% SARS QS
y=—5.63E-04| y=1.29E-04 | y=3.06E-03 |y=—1.98E—05 A y=-5.86E-04 | y=1.43E—04 | y=3.58E-03 | y=2.46E-05
x + 1.23 X + 1.61 x +7.19 x + 201 R x + 1.31 x + 1.88 x + 9.49 x + 225
X 0.143 0.678 X B4R X 0.090 0.715 0.022
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