ZHIET w2ko| ZHA| HAS HMS st SIHEA MEIIY

An Estimation of Equivalent Heat Source for Thermal Analysis of Steel Deck
Bridge under Pavement Procedure
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Abstract

Since the temperature of asphalt for deck plate of steel bridge during paving procedure is relatively high as 240°C to 260°C, the
temperature of deck plate of bridge rises more than 100°C and excessive displacement and stress could occur. In order to avoid
undesirable failure of base plate and determine the optimal pavement pattern, a thorough thermal analysis is needed. General
structural model which is made of beam and plate element should be modified for transient heat transfer analysis; asphalt pavement
material and convection effect on surface of structure need to be added. A new technique with the Equivalent Heat Source (EHS)
for numerical thermal analysis for steel bridge under thermal load of Guss asphalt pavement is proposed. Since plate/beam elements
which were generally used for structural analysis for bridge cannot explain convection effect easily on plate/beam surface, EHS
which is determined based on calculated temperature with convection effect is used. To verify the EHS proposed in this study,
numerical analyses with plate elements are performed and the results are compared with estimated temperatures. EHS might be
used for other thermal analyses of steel bridge such as welding residual stress analysis and bridge fire analysis.

Keywords : Steel deck plate, heat transfer analysis, asphalt, steel bridge
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