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Three-Dimensional Finite Element Analysis for Fire Resistance of
Reinforced Concrete Columns Confined by Steel Plates

Hironori Niwa Kazuhiro Naganuma

Abstract

This paper describes a three-dimensional finite element analysis method and analysis results obtained for
the fire resistance of reinforced concrete columns confined by steel plates under high temperature. The purpose
of this study was to verify the analysis method and to evaluate the fire resistant performance of the structural
members. Heat transfer analyses were performed for the columns using the finite element method under
transient conditions. Next, successive thermal stress analyses were performed taking into account the thermal
properties of concrete and steel. The results confirmed the satisfactory performance of the proposed method in
simulating the thermal behavior of reinforced concrete columns confined by steel plates subjected to both axial
and horizontal loads under high temperature.
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