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Abstract [ Objective] To address the incomplete assess-
ment system for seamless rail equipment conditions in China, it
is necessary to establish an equipment condition assessment
method for rail welded joints. [ Method] The allowable devia-
tions for the flatness of high-speed rail and welded joints speci-
fied by current Chinese regulations are elucidated. Taking a
high-speed railway line for 13 years running in China as study
case, the flatness data of the line rail welded joints is analyzed,
and it is observed that the rail joint flatness detection data gen-
erally conforms to normal distribution. Based on the principles
of normal distribution and confidence intervals, the mean val-
ue/standard deviation assessment and confidence level assess-
ment two methods are compared. The rail welded joint equip-
ment condition assessment method based on confidence level is

proposed, along with the corresponding assessment criteria for
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high-speed railway rail equipment. [ Result & Conclusion ]
This method can objectively and intuitively reflect rail welded
joint equipment conditions, allowing accurate understanding of
rail equipment conditions. The method can serve as a good the-
oretical basis for analyzing the law of changes in rail equip-
ment, as well as formulating standards, plans, and strategies
for major and medium maintenance.

Key words urban rail transit; seamless rail; welded joint;

flatness ; equipment condition assessment; normal distribution;

confidence level
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Tab. 1  Allowable deviation of high-speed railway rail
flatness
AL VTR T 1) eV 2

FHAFM () <035mm/1.5m

PG O~ 1.5 m &b FEEHIFE(AT) <020 mm/1.5 m
KT 1 <0.50 mm/1.5 m

BB 1.0~2.5 m b A ELJ7 1) <0.30 mm/1.5 m
KT 1) <0.50 mm/1.5 m

. 3 {7 1] <0.20 mm/m
KF-J5 18] <0.45 mm/1.5 m
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Tab.2 Allowable deviation of high-speed railway welded

joint flatness
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Fig.1 Normality test results of rail welded joint flatness data

of high-speed railway in operation for 13 years
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Tab. 3  Calculation results of rail welded joint flatness

index for lines with different operating years
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Fig. 2 Flatness index curves of rail welded joints for lines

with different operating years
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Fig.3 Normal distribution curves of rail welded joint flatness for lines with different operating years in two directions of left and

right strands
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Tab.4 Calculation results of rail welded joints R

i/ Mm o;/mm Ci/ %
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