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Service Lifespan Estimation Model Set for
Rail Fastener in Zhengzhou Metro
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Xianpeng, XU Dawei, JING Hangtian, DING Ming
Abstract Accurately estimating service lifespan for rail fas-
teners is of great significance to the efficient use of track main-
tenance resources and the improvement of operation and main-
tenance quality and efficiency. Targeting the characteristics of
rail fastener in Zhengzhou Metro, based on the heterogeneity
factors affecting fastener service lifespan, the rail line is divid-
ed into different types of track sections. According to the divi-
sion, different fastener service lifespan estimation models are
proposed and the model set for fastener lifespan estimation is
formed. The model set uses a dual parameter Weibull distribu-
tion function to describe the deterioration law of fastener condi-
tion. Historical disease data of the last 5 years of Zhengzhou
Metro Line 1 fastener are selected, and the maximum likeli-

hood function is built. The estimated parameters of the model

set are determined, and the proposed model set is verified.
Calculation results show that the estimated rail fastener service
lifespan is of great value for the site administrators to organize
track operation and maintenance activities scientifically.
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Fig. 1 Plan of single elastic strip fastener
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Tab.1 Statistical analysis of elastic strip breakage times
according to line types
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Tab.2 Statistical analysis of elastic strip breakage times

according to track bed types
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Tab.3 Whole line track section division of Metro Line 1
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Tab.4 Calculation results of SLEMS-RF model set
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Fig.2 Line graph for true value and calculated value of accu-

mulated invalid probability
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