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Fig.1 Layout of construction tooling for plate replacement
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Tab.1 Test parameters of Shanghai —Nanjing Intercity Rail Transit

- HE H
2018-12-11 2018-12-12 2018-12-15 2018-12-20

- i £k Hk 2k (42 7 000 m, #8575 mm) £k (342 7 000 m, # 5 75 mm) HE
FIFAS IF A S /m 104 104 104 104
e 14 A T8 B /m 12,5 12,5 12,5 12.5
I KAk 3 B /mm 740 740 740 740
a 12.5 12,5 12,5 12.5
b 13 13 13 13
¢ 12 12 12 12
d 16 16 16 16
e 4.75 4.75 4.75 475
L FIKN 6 7.25 7.25 6
Bl B/ C 20 18 18 20

I/ °C 7.3 2 7.6 10.5
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Fig.2 Diagram of mechanical model
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Fig.3 Finite element model diagram
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Tab.2 Simulated and measured rail-lining forces

156 H
2018-12-11 2018-12-12(hiZk) 2018-12-15(HfI4k) 2018-12-17 2018-12-20
Sk B3 /KN 6.00 7.25 7.25 5.80 6.00

5 B4k B F1/kN 6.65 8.79 7.44 6.26 6.18
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Fig.4 Schematic diagram of subgrade
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Tab.3 Maximum stress of rails in straight segments

it 22/°C -40 -35 =30 -25 =20 -15 -10 -5 -4 -3 -2 -1 0

i KW 71 /MPa 417 387 357 327 297 267 237 207 204 202 204 206 209

i 22/°C 0 1 2 3 4 5 10 15 20 25 30 35 40

I KW /1 /MPa 209 211 214 216 219 222 242 262 282 302 322 342 362
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Fig.5 Maximum stress of straight segments
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Fig.6 Maximum stress of inner and outer rails in curved segments
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Research on Rail Temperature Difference Limit of CRTS [ Rail
Slab Replacement by Rail Lining

Meng Wei'?, Yang Xinwen'?,Xu Yude'?,Zhang Jianqgiang®

(1. Key Laboratory of Rail Infrastructure Durability and System Safety, Tongji University, Shanghai 201804, China; 2. Key Labora-
tory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China; 3. Research Institute
of China Railway Shanghai Bureau Group Co., Ltd., Shanghai 200071, China)

Abstract : Based on the overhaul operation of CRTSI slab replacement by rail lining of Shanghai—Nanjing inter-
city passenger dedicated line, a three dimensional finite element model of the high—speed railway rail—fastening
coupled systemis established. The validity of the modelwas verified by comparing the simulation results with the
field measured data, and the model was used to investigate and analyze the influence of the temperature differ-
ence between the constructed rail and the locked rail on the stress and deformation of the rails in the straight
segment and the curved segment with a radius of 7000m. According to the temperature difference—stress varia-
tion obtained from the model analysis, based on the rail allowable stress limit of 377.78 MPa, in the straight seg-
ments, the temperature difference between the construction rail and the locked rail should be in the range of —
33.46~43.95 °C, in the curved segments, temperature differenceshould be in the range of —23.35~42.78 °C of
inner railand -25.69~39.08 °C of outer rail.

Key words: high—speed railway; slab track; slab replacement; construction rail temperature; locked rail temper-

ature; limit of temperature difference



