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Field Test to Investigate the Thermal Stress of Continuous Welded Rail on
High Speed Railway Bridges in Summer Period
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Abstract

Most modern railways, especially the high speed railway tracks, use continuous welded rail(CWR) for the less
maintenance. For the CWR track has very few expansion joints, track buckling has always been an unpredictable event
and it happens mainly by high compressive stress in rail in summer period. Therefore, it is important to understand
the variation of rail stress induced by thermal loads which has direct influence on the rail buckling and stability of
railway track. This paper describes the experimental investigation of the variation of rail temperature and stress in a
high speed railway track on bridge structure. Field measurement was performed to examine the correlation between
the rail temperature and rail stress on the Korean High Speed Railway line. Regression functions were derived from
measured data to determine the rail stress for an arbitrary rail temperature varies from 20 to 50 degree Celsius.

Keywords : Rail stress(#]¢-22), Rail temperature(d|Y 2%), Thermal load(-2%=315%), Continuous Welded Rail,
CWRA =), Rail Stability(#] U9 A)), High Speed Railway Bridge(114d = W)
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Fig. 1. Additional rail stress due to thermal expansion of bridge
deck
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Fig. 2. Measuring points for longitudinal strain and temperature of rails
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Table 1. Daily climate records(Chungju, KMA)
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Fig. 3. Variation of ambient and rail temperature
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Fig. 4. Variation of maximum ambient and rail temperature
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Fig. 5. Distribution of rail temperature corresponding to ambient
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Fig. 6. Variation of rail temperature in a day
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Fig. 7. Variation of rail stress corresponding to rail temperature
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Fig. 8. Variation of maximum rail stress and rail temperature
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Fig. 9. Correlation between rail temperature and stress
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Table 2. Estimation of rail stress due to temperature change

N Station | Station | Station | Station | Station
91
A B C D E

Coeff,

oy [57:77487/53.91432|52.67036|54.61247/60.80877
Cocsz' -231352|-2.14472| -2.1811{-231837|-2.55287

R> | 0.99398] 0.99299] 0.99302| 0.9944] 0.9928
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= i = + X ail % LA 5
(Tai) Rail Stress = Cl + (C2 X Twy) H ez}
20 | +115 | +110 | +90 | +82 | +98 | +99] 433
25 | 00| 03] 19| 33| 30 | -l6] 33 |

30 -11.6 -104 | -12.8 -14.9 -158 [-13.1] -54

35 232 -21.2 -23.7 -26.5 -285 |-246| -13

40 -34.8 319 | -346 | 381 413 [-36.1| 94

45 -46.3 -42.6 -45.5 -49.7 -54.1 |-47.6| -11.5

50 -57.9 -533 -56.4 | -613 -66.8 [-59.1| -13.5

55 695 | -640 | 673 | -729 | 796 |-70.7] -15.6 |

60 -81.0 | -748 | 782 | -845 | -924 |-822] -176

i

64 -903 | -833 | -869 | 938 |-102.6 |-914 -193 |

65 -926 | -855 -89.1 -96.1 | -105.1 |-93.7| -19.6

% (+) and (-) sign mean tensile and compressive stress respectively
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