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Abstract :  The high-temperature mechanical property of steel frame beam-column connection joints is one of the key factors
affecting the progressive collapse resistant performance of steel frame structures under fire. Based on the component
method, the welded flange-bolted web joint was decomposed into basic components such as the tension and
compression components of flanges, compression components of bolt holes in connection plate, shear components of
bolts, compression components of bolt holes in beam web, and slip components of bolts. The mechanical model of
equivalent spring for each component was theoretically derived, and the high-temperature component model for
welded flange-bolted web joint was ultimately established. Based on the fire tests of welded flange-bolted web joints
that have been conducted, a member system model for the overall force analysis of the joints was constructed, and the
effectiveness and accuracy of the component model were verified by comparing the finite element results with the
experimental results. The research results indicate that the high-temperature component model of welded flange-
bolted web joints proposed in this paper can effectively predict the mechanical performance and behavioral response of

steel frame beam-column connection joints under high temperatures.
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Fig.1 Component model of welded flange-bolted

web joints
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Fig.2 Tensile and compressive components of flanges
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Table 1 Parameter values for friction type high-

strength bolts under high temperatures
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Fig. 4 Decomposition diagram of component deformation
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Table 2 Parameter values of compressive components of bolt openings under high temperatures
e, << 2d, e, = 2d, Hd,< 20 mm e, = 2d,Hd,= 24 mm
BE/C
1'2 ] 0 v (] 0 v (2] 0
20 2.1 0.012 145 1.7 0.008 250 1.7 0.0110 250
100 2.0 0.008 180 1.7 0.008 220 1.7 0.0110 250
200 2.0 0.008 180 1.7 0.008 220 1.7 0.0110 250
300 2.0 0.008 180 1.7 0.008 220 1.7 0.0110 250
400 2.0 0.008 170 1.7 0.008 200 1.7 0.009 0 200
500 2.0 0.008 130 1.7 0.008 170 1.7 0.007 0 170
600 2.0 0.008 80 1.7 0.008 110 1.7 0.005 5 110
700 2.0 0.008 45 1.7 0.007 40 1.7 0.005 5 40
800 1.8 0.008 20 1.7 0.007 20 1.7 0.0010 20
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Table 3 Parameter values of shear components of bolts under high temperatures

B/ C 20 100 200 300 500 600 700 800 900
7 2.50 2.80 2.00 2.20 2.00 2.00 1.30 0.60 0.70 0.02
r 0.580 0.575 0.538 0.500 0.426 0.323 0.139 0.061 0.041 0.019
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