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Slender RC columns can enlarge building space and provide good visibility in architectural space. However,
under fire conditions, their critical buckling strength is lower than cross—sectional strength of short
RC columns because of earlier loss of bending stiffness. This thesis presents fire resistance of slender
RC columns using high strength concrete and consists of the following six chapters.

Chapter 1 describes the background, purposes and significance of this study.

In chapter 2, a proposed finite—element method of evaluating critical buckling strength based on
tangent—modulus theory is then applied to the slender RC columns. Comparing the experimental and analytical
results, the proposed method gives a good approximation of both fire resistance time and failure mode.

In chapter 3, thermal stress analyses were conducted for slender RC columns with initial deformation
shaped half sine wave under fire conditions. Fire-resistance time of slender RC columns whose the initial
deformation at center of column a/column height 4 was less than approximately 1/10° decreased sharply.

Chapter 4 presents the results from an experimental and analytical studies of slender RC columns subjected
to one side heating and decentering axial load in fire and leads to a discussion of fire performance which
includes deformation behavior, failure mode and fire resistance time.

In chapter 5, thermal stress analyses were conducted for several frames with combination of horizontal
displacement from thermal expansion of beams, decentering axial load, initial deformation, one side
heating, and buckling length as parameters. The results indicate that the main factor which decreases
fire resistance of slender RC columns is buckling length. When slender RC columns in a frame are designed,
it is important that the buckling length is adequately evaluated as to influence of a frame.

Chapter 6 summarizes the major conclusions obtained in the previous chapters.

fH%5 AR, 32000 F L HE3C300 5EA LT ORMT 52, b L<IEIIC 800 #54 LR H L T< 230,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

R ASCE S IX, TRV —F IRV (T2R) I TA L H— Ry MAR SN ET O T, AR A RE7efiH O NATIERL TZS 0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




