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Abstract: The paper takes a three-story three-span circular concrete filled steel tubular (CFST) column to beam planar frame
with reinforced concrete (RC) slabs and external ring connection joints as the research object, and studies the failure
mechanism of this type of composite frame in fire from the view of beam-column joint damage. Firstly, a refined finite
element analysis (FEA) model of the full-size three-story three-span CFST planar frame was established, and the
modeling method was verified by comparing with relevant test data. Based on the principle that lower story fire was
more dangerous than upper story fire, and edge column fire was more dangerous than middle column fire, a total of
12 fire scenarios were confirmed, and the failure mode, temperature, deformation development and internal force
change of the composite frame in fire were analyzed. The results indicated that three types of joint damage-related
failure modes, including edge column joint, middle column joint and bottom column joint failures, were observed.

Finally, based on the obtained joint moment versus rotation angle curves of frame in fire, characteristic joints
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dominating the frame failure in fire were identified, and fire damage coefficient of joint was defined accordingly,

which quantified the relationship between the joint damage degree and fire resistance of the composite frame in fire.
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Fig. 1 Diagram of dimension and fire area of three-

story three-span CFST planar frame (unit: mm)
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Fig. 13 Deformation development curves of frames

corresponding to bottom column joint failure
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Fig. 14 Internal force development curves of frames

corresponding to edge column joint failure
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Fig. 15 Internal force development curves of frames

corresponding to middle column joint failure
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Fig. 16 Internal force development curves of frames

corresponding to bottom column joint failure
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Fig. 17 Characteristic joint moment (M) — relative

rotation angle (4) curves of frames
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