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Abstract To ensure the safety of train operation in the plateau permafrost region of the Golmud-Lhasa section of the
Qinghai Tibet Railway Phase Il project,based on the original time series elevation data of railway subgrade in permafrost region,
the product season model under various subgrade types is established to fit the uneven settlement degradation trajectory of
subgrade and effectively predicted elevation values with confidence intervals. The differential operation was used to analyze the
subgrade settlement degradation values. The failure time extrapolation method was used to complete the reliability evaluation, and
the settlement threshold was set based on driving safety. The simulation results show that it can accurately forecast permafrost
thawing degradation, and the research findings can be used by the logistics support department to conduct daily subgrade
maintenance.
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Tab.1 Least squares estimation of the parameter
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Tab.3 Specific parameters of Sarima model for each subgrade type
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Fig. 1 Estimation and prediction of the elevation interval of each subgrade type
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error X pygp /mm error Xy, /mm

A % Class A 3.81 2.95
B 2 Class B 10. 87 9.45
C 2 Class C 4.96 4,23
D 2% Class D 9.03 8. 31
E 2 Class E 5.74 4.72
F 2% Class F 3.06 2.28
G2 Class G 1.92 1.64
H Z% Class H 3.77 3.39
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Tab.5 Point estimation and interval estimation of Weibull distribution parameters

LT REA BRSH RIEZH LEZH s AR
Driving safety cycle sample Shape parameterm  Scale parameter 7 /a  Location parametery /a  Coefficient of determination r* /%
{26} 1.11 153.61 133. 00 97.05
{?(im} 1.07 119.29 128. 00 96. 62
B} 1.19 202. 43 140. 00 96. 28

K6 ZETERPFHEERILE

Tab.6 Summary of safe driving cycle characteristic information

HRAT A B XA Al

P32 AT A I X

Pt
Establi E%fﬁir%b%: R Reliable information for driving Mean driving safety cycle
stablished reliability R(¢) safety interval estimation ¢, /a interval estimation E(T) /a
R = 0.98 [131,148]
R =0.95 [135,156]
[244,331]
R =0.90 [142,170]
R = 0.80 [157,197]
0.008 - 1.0 0.010F L .aea-
P S PP T L
y Ry — Al s :
"q:) 0.006 - ' l}%ﬁrel‘stimation 2 Ll Point estimation ° 0.008 .
z - K = oo R - I L
= Interval estimation & 06 Interval estimation £ 0.006
Z 0004 & =
& w04 F0.004 -
i 0.002 B @ X lé)}lat{g#nation
Y Iy L L -- X
B = 02 . K 0:002 Interval estimation
¥ 0 L L L 1 1 1 1 ] O_I L L 1 .I‘-..I... ] 0_I L L 1 i 1 1 ]
2010 2020 2030 2040 2050 2060 2070 2010 2020 2030 2040 2050 2060 2070 2010 2020 2030 2040 2050 2060 2070
I} 1] Time / a IS} [A] Time / a I ] Time / a
(a) B HE R OB R 5 S IR 2 (b) ZAATHE W PR B (o) REATERBFE R

(a) Subgrade failure probability density function

(b) Driving safety reliability function

(c) Driving safety failure rate function

2 Rt X2 AT SR
Fig. 2 Reliability index of driving safety in the permafrost area
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