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Fire Loading Analysis of Underground Box Structure with Considering
of Concrete Spalling I : Spalling Analysis
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Abstract

In this study, the numerical fire analysis for temperature distribution and spalling behavior of underground concrete box
structures that contained lifelines, such as power cables and communication cables. The temperature field of inner space was
assumed based on the fire curve with the thermal gradient obtained from CFD analysis. It was assumed that the spalling behaviors
of concrete are occurred when the concrete temperature reached the threshold, as dehydration degree. In this case, the elements
correspond to spalling parts were removed and the analysis model were updated. Three fire scenarios were analyzed and the results
were showed adequate spalling behavior. The bearing capacities of the box structures would be estimated in the companion paper.

Keywords : fire analysis, spalling of concrete, model update
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