2101499 TAT9IUMeIAINTTUTYS

UnANiay Tansinuen 2567

A1 sUssfiuiunFee sl fimguumesa (Wuuuituiulsanene ldnsiia v wamailudsamealng

Risk Assessment of Accident-Prone Areas on Ballasted Tracks under Increasing Temperature
in Thailand
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Abstract

Rail buckling due to temperature variations is a critical
issue affecting the safety of railway systems, particularly
in hot climate regions such as Thailand, where extreme
heat is prevalent during the summer. This study aims to
develop a framework for assessing areas at risk of rail
buckling induced by temperature fluctuations, utilizing
data

railway positional and maximum

data

average
Thai

Meteorological Department. The study area is limited to

temperature obtained from  the

the southern railway line, specifically between
Ratchaburi and Phetchaburi provinces. The analysis
focuses solely on axial force resulting from temperature
change, excluding the effects of vertical loads, lateral
forces, and other degradation-related factors such as
initial misalignment or substructure settlement. The
findings reveal that high-risk inter-station segments for
rail buckling include CSM — BKI (33.1%),CLB — RBR (95.3%),
RBR — BKB (34.5%),BKB — BOT (35.3%),BPK — PTO (50.0%),
and NPL —BGC (49.0%). These results are based on the
proportion of critical zones, where thermal expansion is
significantly restrained, relative to the total length of
each railway segment. Such zones are prone to
accumulating axial stress as ambient temperatures
increase. Ratchaburi and Phetchaburi provinces
recorded average maximum temperatures of 38 — 40 °C
and 36 — 38 °C, respectively, during the study period.
Moreover, the analysis demonstrates a direct correlation
betweeninternal rail forces and temperature, suggesting
that thermal data can serve as an effective indicator for
preliminary risk assessment. The outcomes of this
research can support maintenance planning, risk
monitoring, and the implementation of safety measures
for railway operations in the future.

Critical

Keywords: Rail Buckling, Axial Force, Zone,

Railway Track
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Parameters ANUDYIER Unit
Modulus 210 x 10° MPa

Shear modulus - MPa

Density 7,850 kg/m?
Cross-sectional area 12,900 mm?

Poisson’s Ratio 0.25 -
Torsional fastening resistance - kg-m/rad

Thermal expansion 120 x 10° 1/°C

miﬁimmm@m&gﬁumiwmmm@Tﬁmmfﬁmmammsﬁ
(2-2) (Wittingham,1969) , (2-3), wag (2-4) (Hunt, 1994)

Train = 1.228T4,.+ 9.7  normal conditions (2-2)
Trail = 1.5T,4r for sunny days (2-3)
Trail = Tair + 17 for cloudy days (2-4)
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3.2 Thermal Force Index & Critical Length Ratio
321 Thermal Force Index
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322 Critical Length Ratio
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33 Axial Force induced by temperature
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Effect of Air Temperature on Rail Temperature

——Normal conditions

(Wittingham)

——For sunny days (Hunt)
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Effect of Air Temperature on Axial Force in Rail
under Various Conditions

——Normal conditions
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Air Temperature (°C)
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3.4 ldentification of the risk zone to buckling
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