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Abstract:
evaluation system for the operational performance of
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precise measurement and precise tamping (PMPT) on
ballasted tracks, taking into account four aspects: track
quality improvement, track quality tracking, track
wavelength energy improvement, and vehicle dynamic
response, a comprehensive evaluation system for the
of PMPT is established.

inspection methods and the

operational performance

Considering current
characteristics of PMPT operation, nine evaluation
indicators are proposed. Based on extensive statistical
analysis of track geometry inspection data and vehicle
with
management standards, these indicators were classified

response data, and in accordance existing
into six grades. Using the analytic hierarchy process
(AHP) combined with expert scoring and evaluation, the
weights for different evaluation modules and indicators
are determined. A comprehensive evaluation method
based on AHP is proposed for assessing the operational
performance of PMPT. Through a case study, the
operational performance of different PMPT modes from
three track maintenance divisions is compared. The
analysis results indicate that the operational performance
of track maintenance division 1 is the best, followed by
track maintenance divisions 3 and 2. This method can be
applied to evaluate the performance of different PMPT
sections, compare and analyze the performance of
different maintenance operation modes, scientifically
guide the selection of on-site operation modes, and
provide a foundation for the scientific and systematic

evaluation of the operational performance of PMPT.

Keywords: railway  engineering; comprehensive
performance evaluation;
(AHP);

(PMPT); track quality index

analytic hierarchy process

precise measurement and precise tamping
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Fig.1 Comprehensive evaluation system for PMPT

operation performance
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Tab. 1 Scoring for different evaluation levels
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Tab. 2 Grading criteria for TQI improvement rate
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Tab.3 Grading criteria for unit TQI improvement rate evaluation index
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Tab.4 TQI acceptance value of conventional rail-
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Tab.5 Grading criteria for TQI compliance rate

way lines evaluation index
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Fig. 4 Zoning evaluation of tamping operation per-

formance
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Tab. 6 Grading criteria for TQI deterioration rate evaluation index
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Tab. 8 Allowable deviation management value of
vehicle dynamic response
S i1$ﬁrﬂﬂ§23{32}JDiiJ§/ iﬁﬂ‘ﬁfﬂﬁﬁ%ﬂﬂiﬁfg/
(mes %) (mes ?)
1 1.0 0.6
Il 1.5 0.9
Il 2.0 1.5
v 2.5 2.0

R®9 FWHIEMEIFNERERX DR
Tab.9 Grading criteria for vehicle dynamic re-
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Fig. 6 Technical process of AHP
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Tab. 12 Average random consistency index R, val-

ues
Bk R, Bk R,
1 0 5 112
2 0 6 1.24
3 0.58 7 1.32
4 0.90 8 1.41
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Tab. 13 Eigenvector of judgment matrix

S TR &N
A [0.41,0.34,0. 15,0. 10]
B, [0.34,0.10,0. 34,0. 22]
B, [0.5,0.5]
B, [0.5,0.5]
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Tab. 14 Consistency test result of judgment matrix
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Tab. 15 Weight of each level in the comprehensive evaluation model for PMPT operation performance
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Fig. 7 Track quality analysis of PMPT in each track

maintenance division
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Tab. 18 Improvement of track wavelength energy in

each track maintenance division
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Tab.16 Zoning evaluation of PMPT in each track T
. L. REEUGER/Y 0 REEUGER/Y%
maintenance division [ Bl 63.6 100 36.5 80
TR 7 KA L ANEHE oy T4B2 45.4 80 4.5 80
/% HE/% O /% /% T4By3 61.0 100 16.5 40
T5HE1 59 22 15 4 85.6
T2 12 62 21 5 74.2 et TR [l i R R B e s R R R O, I
T 5B 3 14 66 18 2 77.6

3.2 HEREER

5SS 3 A A IR , 23 TR T 4%
55 BORS NS 183 DX B8 115 A0 o i 25 AL 327 1
{6, WERITPR . ATLAE H, T55 B P e
/N B0 B R RE ) B, IR 2 T 55 B3\ T
B2,

®17 BEISERBNBEBREVERESLER

Tab. 17 Deterioration of track quality after PMPT

in each track maintenance division
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Tab. 19 Response of vehicles after PMPT in each

track maintenance division
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Tab. 20 Comprehensive evaluation result of PMPT operation in each track maintenance division
TR e G, C, C, C, G, C, C, G, PRy
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