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Thermal Response Analysis of the CRTS Il Type Ballastless Track on
Bridge Under Sustained High Temperature Environment
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Abstract: Based on the theory of heat transfer and the mechanics of beam-slab-rail interaction,a refined thermo-
mechanical coupling model for the bridge-mounted CRTS 1l type ballastless track seamless lines was estab-
lished to simulate the temperature field, longitudinal forces, and displacement variations of the track structure
components under sustained high temperature environment ranging from 2~10 days. The findings elucidate a di-
rect correlation between the escalation of sustained high temperature periods and the continual increase in tem-
perature within the track structure, with an accentuated phenomenon of heat accumulation at deeper vertical stra-
ta. Additionally, there is a progressive reduction in the magnitude of the maximum positive temperature gradient,

while the maximum negative temperature gradient experiences a gradual increase. Moreover, the longitudinal
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forces exerted on the steel rails and the longitudinal displacements of the track structure exhibit a cumulative pat-

tern with the extension of the high-temperature regimen. In contrast, the longitudinal stresses within the track slabs,

self-compacting concrete layers and slab demonstrate a decremental trend in correlation with the duration days.
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Tab.1 Table of structural parameter

ERLOEY TR 48 B P/ Pa P/ (kg/m®) HEL/N LWk 2= EUC
Gk — 2.10x10" 7830 0.30 1.18x107
L7IREEYE C60 3.65%10" 2500 0.20 1.00x107
4% S BE )2 C40 3.40x10" 2500 0.20 1.00x107
JIGJAEAR C40 3.40x10" 2500 0.20 1.00x107
PN C50 3.55x10" 2500 0.20 1.00x10°
+ T AE — 7.80x10° 1300 0.47 1.00x107




543 SR, AE s FREERIRIAE T I CRTS MBS JCAEUE i 1 4347

83

R2 SRR ANTESE R
Tab.2 Calculation results comparison of longitudinal

force of the structure
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25 /MPa 25 /MPa
BRI N ) -3.470 -3.353
H 25 SR EE A m N 1.992 1.873
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Tab.3 Maximum extremes of negative temperature

gradients influenced by varying durations ‘C/m
gk BuEMCPE PuBESURE ARSREEL
KEud R T BE b 2 JIG T it P B

2 -36.57 -20.42 -9.53

3 -48.53 -30.78 -17.86

4 -55.17 -36.97 -23.36

5 -59.55 -41.12 -27.11

6 -62.46 -43.87 -29.61

7 -64.36 -45.67 -31.23

8 -65.58 -46.84 -32.28

9 -66.37 -47.58 -32.96

10 -66.88 -48.06 -33.39
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Tab.4 Maximum extremes of positive temperature

gradients influenced by varying durations ‘C/m

FRg HuEbChE PuBBURIE A SREE L
Kud — REHE IRJERRIE R R
2 147.40 103.94 75.11
3 138.88 96.18 68.43
4 133.51 91.12 63.88
5 129.94 87.73 60.81
6 127.58 85.50 58.79
7 126.05 84.05 57.48
8 125.07 83.12 56.64
9 124.44 82.53 56.10
10 124.04 82.14 55.76
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Fig. 5 Chronogram of vertical temperature gradient

variation under sustained high temperature environment
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Fig. 6 Longitudinal stress and displacement of track structure under sustained high temperature environment
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Tab.5 Maximum longitudinal stress values of

various components

R K Hd F/KN SJ/MPa S./MPa S,/MPa
2 125.254/-190.319 -6.874 2.817  4.197
3 138.940/-203.182 -6.270 2.547  3.320
4 146.533/-208.449 -5.854 2391  2.705
5 151.102/-211.102 -5.589 2298  2.320
6 153.947/-212.592 -5421 2240  2.080
7 155.719/-213.490 -5.315 2206  1.931
8 156.855/-214.032 -5.248 2.185  1.836
9 157.575/-214366 -5.206 2.171  1.778
10 158.032/-214.576 -5.179  2.163  1.740
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Tab.6 Maximum longitudinal displacement values

of various components mm
FrEeRBud D, D D.. D,
2 2.907 4.987 5.124 5.188
3 3.077 5.510 5.633 5.686
4 3.135 5.784 5.895 5.937
5 3.161 5.946 6.049 6.084
6 3.175 6.046 6.143 6.173
7 3.183 6.109 6.202 6.230
8 3.188 6.149 6.240 6.265
9 3.191 6.174 6.264 6.288
10 3.193 6.189 6.278 6.302
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