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Abstract: In order to reasonably classify the line grade and
distribute limited resources of maintenance, fusing detection
data sources of geometrical status which were obtained by
existing means, the track geometry comprehensive index
(TGCI) was proposed, the initial weights of parameters of
TGCI were determined by AHP, and a weight sensitivity
analysis for parameters of TGCI was conducted by using the
perturbation method. The quantitative study on the
relationship between changes in weights of parameters and
percentage of different line grades, and initial weights were
modified. The results show that changes in weights of TQI

has the most significant effect on line grade classification.
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The weight range of TQI should be no less than 0. 2, the
weight range of data overrun of dynamic detection should be
no more than 0.45, and the internal weight distribution ratio
of each parameter is 1:1 and 3:2. The weight of vehicle
detection should be less than 0. 3, and the weight of
locomotive shaking monitor meter should not be less than
0.1.
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Tab. 1 Initial weight coefficient of track geometry

comprehensive index in Shanghai-Nanjing

intercity high-speed railway
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Tab.2 Threshold of grade classification
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Tab. 3 Percentage of different line grades at the

increase of TQI weight and decrease of Ry

weight
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1 0 0. 20 98, 07 1. 40 0.53
2 0. 05 0.15 97,53 2.07 0. 40
3 0.10 0.10 96, 87 2.53 0. 60
4 0.15 0. 05 91, 47 7.53 1. 00
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Fig. 2

Trend for line condition of all grades at the
increase of Iny weight and increase of Rmy

weight
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Tab.4 Percentage of different line grades when weight of data overrun of geometrical

status decreases and weight of data overrun of acceleration of carbody increases

e )jéfﬁ‘[){j‘: N LSRR E /Y s JUTk RN LSRR E /%
HERR EEHERR 1% 1% ms AR FEHERR 1% 1% ms
1 0. 50 0 97, 07 2,33 0. 60 6 0. 20 0.30 97. 27 2.33 0. 40
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5 0.25 0. 25 97, 27 2. 47 0. 27 10 0 0.50 97. 33 2.27 0. 40
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of data overrun of geometrical status decreases
and weight of data overrun of acceleration of
carbody increases
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of locomotive shaking monitor meter increases
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of data overrun of dynamic detection increases
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Tab.5 Ranges for weight coefficient
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Tab.6 Weight coefficient of track geometry comprehensive index and percentage of
different line grades in Shanghai-Nanjing intercity high-speed railway
E LPERT /Y
% o . S N S N
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