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Abstract

The high-temperature properties of mild steels were studied by comparing the test results of Kwon and the yield
strength, tangent modulus predicted by the design provisions of ASCE and Eurocode(EC3). The column strengths for steel
members at high temperatures were determined by the elastic and inelastic buckling strengths according to elevated
temperatures. The material properties at high temperatures should be used in the strength evaluations of high temperature
members. The buckling strengths obtained from the AISC, EC3 and approximate formula proposed by Takagi et al. were
compared with ones calculated by the material nonlinear analysis using the EC3 material model. The newly simplified
formulas for yield stress, tangent modulus, proportional limit and buckling strength which were proposed through a
comparative study of the material properties and buckling strengths. The buckling strengths of proposed formulas were

approximately equivalent to ones obtained from the formulas of Takagi et al. within 4% .

They were corresponded to the

lower bound values among the buckling strengths calculated by the design formulas and inelastic buckling analysis.
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(Table 1) Reduction factors defined by EC3¥

Tenperature Ky ppes)  Kpriees)  Ferees)
(€) (Fyr/Fy) (Fpr/Fy) (En/E)
20 1.0 1.0 1.0
100 1.0 1.0 1.0
200 1.0 0.80 09
300 1.0 0.61 08
400 1.0 042 0.7
500 0.78 0.36 0.6
600 047 0.18 0.31
700 0.23 0.07 013
800 0.11 0.05 0.09
KyT(FyT/Fy)
1.2
1 \ = KYT[EC3)
0.8 ™, —m- KPT(EC3)
KET(EC3)

0.6

0.4 11

0.2

o T T T T — 1
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Temperature, C
(Fig. 1) Comparison of reduction factors for yield
stress, tangent modulus and portional limit in EC3”
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