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Abstract: This study aims to investigate the distribution characteristics of the temperature field in the
suspension bridge deck space under vehicle fires, thereby providing thermal boundary conditions for
fire resistance analysis of suspension bridges. A computational fluid dynamics (CFD) model of vehicle
combustion was established using FDS software. The combustion characteristics and temperature-af-
fected ranges of different vehicles were analyzed, the surface temperature rise process of cable compo-
nents under tanker truck fires was clarified, and the limitations of using standard fire temperature rise

curves as bridge fire source models were discussed. The results showed that the maximum surface en-
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vironment temperature of cable components of Longtan Bridge reached 1 170 °C under tanker truck
fires, indicating that tanker truck fires posed a severe threat to the safety of cable components. Under
windless conditions, the temperature-affected ranges of tanker truck fires in the vertical, longitudinal,
and transverse directions were approximately 30 m, 20 m, and 20 m, respectively, and were signifi-
cantly influenced by wind speed on the bridge deck. As the longitudinal wind speed increased, the tem-
perature-affected range decreased vertically and increased longitudinally. The maximum temperatures
and heating rates of ISO 834 and ASTM E119 standard fires were significantly lower than those of
tanker truck fires. The HC standard fire curve failed to simulate the temperature rise patterns at loca-
tions away from the fire source center. For fire resistance analysis of cable components of Longtan
Bridge, the fire source model is recommended to be determined using FDS calculation results.

Keywords: suspension bridge; vehicle fire; fire source model; temperature field distribution; tempera-

ture-affected range; fire protection design
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Fig.11 Contour maps of spatial temperature field distribution
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