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Technical Conditions for Renewal and Renovation of
Capital Assets in Urban Rail Transit
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Abstract: In order to strengthen the management of urban rail transit, the technical conditions of existing renewal and
renovation were improved. Service life of capital assets and the health condition based on a reliability index were regarded as
technical conditions for renewal and renovation. The estimation model for the service life of capital assets, which was based
on the Weibull-Poisson process, and an evaluation model for the health condition of capital assets, which was based on the
average failure rate, mean time between failures and average availability, were established. Finally, a case study on the
technical conditions and the renewal and renovation models based on rail defects data of the up line on the Beijing Metro Line
2 was created. The results show that the technical conditions and the evaluation model of the improved renewal and
renovation can be used to quantitatively analyze and evaluate the demand for renewal or renovation in urban rail transit. It
solves the problems of insufficient live information due to the existing technical conditions as well as the problem of the lack
of an evaluating index for health conditions. It has practicality and better maneuverability in the actual management of
renewal and renovation of capital assets in urban rail transit.

Keywords: urban rail transit; capital assets; technical conditions for renewal and renovation; Weibull-Poisson process; service
life estimation; health condition; reliability index
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Tab.1 Estimating results of service life for rail segments of the up line on Beijing Metro Line 2

MPETT5  RPEAARIE EAEkm KA ABMETLER SHPEHER R AEGAd EEREGM % £ 3/
1 0.0 e 1.870 x 10 2.355 2925 2525 400
2 0.5 % 3.526 x 107'¢ 4.572 2959 2779 180
3 0.5 P 1.136 x 10 1.556 2935 2816 119
4 3.5 % 7.938 x 107! 3.072 2673 2374 299
5 4.0 ) 1.093 x 1077 2.135 2923 2813 110
6 5.0 Fa 1.193 x 102 3.623 2558 2530 28
7 7.0 % 1.000 x 107'° 3.043 2671 2 407 264
8 7.0 A 5228 x 107 2.600 2243 2185 58
9 7.5 % 7.011 x 107 1.903 2924 2770 154
10 8.5 % 7.262 x 107'° 2.760 2931 2936 5
11 9.0 P 1.461 x 107 2.386 2925 2898 27
12 9.5 % 2927 x 107 2363 2356 2076 280
13 10 % 1.383x 10° 1.855 2 504 2752 248
14 10.5 p3 4,189 x 10°° 2.542 2927 2976 49
15 10.5 o 3.296 x 107" 4.294 2955 2939 16
16 11.5 % 7.303 x 1071° 2.823 2 446 2193 253
17 11.5 e 3.452 x 107 2.703 1951 1777 174
18 12.0 % 5574 x10°° 2255 2574 2023 551
19 13.0 % 4303 x10°® 2251 2924 3037 113
20 15.5 A 6.171 x 107 2.270 2335 1917 418
21 16.0 % 1.610 x 107 3.845 2736 2580 156
22 16.5 % 9.010 x 107" 3.084 2488 2052 436
23 18.5 P 1.192 x 107'° 2.985 2934 2674 260
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Tab.2 Calculation results of health conditions for rail
segments of the right track of the up line on Beijing

Metro Line 2
WRER MIPTAK FHRE FHEEEAR R
iy % F2/km /% i ) /d TR /%
1 0.0 0.07 973 99.93
2 0.5 0.10 730 99.90
3 1.0 0.03 1 460 99.97
4 1.5 0.07 973 99.93

BT IEK B EE L BN HERARF T

£ 3
MET MR AL BRI FHREAR FH
55 2 42/km /% Bt 19)/d T A B /%
5 2.0 0.07 973 99.93
6 2.5 0.03 1460 99.97
7 3.0 0.03 1 460 99.97
8 3.5 0.14 584 99.86
9 4.0 0.07 973 99.93
10 4.5 0.03 1460 99.97
11 5.0 0.03 1 460 99.97
12 5.5 0.03 1460 99.97
13 6.0 0.07 973 99.93
14 6.5 0.07 973 99.93
15 7.0 0.14 584 99.86
16 7.5 0.10 730 99.90
17 8.0 0.03 1460 99.97
18 8.5 0.10 730 99.90
19 9.5 0.17 487 99.83
20 10.0 0.14 584 99.86
21 10.5 0.10 730 99.90
22 11.5 0.17 487 99.83
23 12.0 0.14 584 99.86
24 12.5 0.03 1460 99.97
25 13.0 0.10 730 99.90
26 14.5 0.07 973 99.93
27 15.0 0.07 973 99.93
28 16.0 0.14 584 99.86
29 16.5 0.17 487 99.83
30 19.5 0.03 1460 99.97
31 20.0 0.03 1 460 99.97
32 22.0 0.07 973 99.93
33 22.5 0.03 1460 99.97
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