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Abstract: In order to study the post-fire mechanical properties of high strength Q960 steel, the steady state tensile

test on high strength Q960 steel specimens after exposure to 300—900 °C was carried out. The stress-strain curves,

elastic modulus, yield strength and ultimate strength were determind after air cooling and water cooling. The results

show that 600 °C is the critical temperature of strength loss of high strength Q960 steel. The test results are
compared with properties of ordinary Q235, Q345 steels and high strength Q460, Q690, S960 steels. The

comparison shows that the degradation degree of mechanical properties after exposure to high temperature varies

among different steels. Based on the test results, new fitting equations for evaluating the post-fire mechanical

property reduction factors of high strength Q960 steel are proposed. The fitting results are in good agreement with

the experimental results.
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Fig. 1 Dimension of specimen (size:mm)
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Fig.2 Temperature-time curves of specimens after 500, 700 C
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Fig.4 Stress-strain curves of high strength Q960 steel after high temperature
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Table 1 Mechanical property parameters of high strength Q960 steel after high temperature

E./GPa Jy.+/MPa /.. +/MPa
Temperature/C
A W A W A W
20 183 183 965 965 1011 1011
300 176 178 58 971 1001 1016
400 184 185 976 968 1016 1015
500 188 184 975 972 1024 1017
600 188 181 969 960 1011 1004
700 187 183 680 713 747 780
800 155 182 473 615 773 1078
900 138 172 632 797 892 1247
®2 BREQIOMNBEEHNFMENBREY
Table 2 Reduction factor of mechanical properties of high strength Q960 steel after high temperature
E,/E Sl R
Temperature/°C
A w A w A w
20 1.00 1.00 1.00 1.00 1.00 1.00
300 0.96 0.98 0.99 1.01 0.99 1.00
400 1.01 1.01 1.01 1.00 1.01 1.00
500 1.03 1.01 1.01 1.01 1.01 1.01
600 1.03 0.99 1. 00 0.99 1.00 0.99
700 1.02 1.00 0.70 0.74 0.74 0.77
800 0.85 1.00 0.49 0. 64 0.76 1.07
900 0.76 0.94 0. 65 0.83 0.88 1.23
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