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joint is studied, and the stress distribution and failure mode of the bolted-connected fabricated
beam-column joints are analyzed, thus it provides a theoretical basis for fire resistance design of
bolt-connected fabricated beam-column joints in this paper. The finite element software ABAQUS
is used to establish the model of bolt-connected fabricated beam-column joints, and the sequential
thermodynamic coupling method is used to conduct numerical simulation analysis of the beam-
column joints under different working conditions, then the influence of beam end load ratio,
concrete protective layer thickness and fire exposure case on the fire resistance performance of
bolt-connected fabricated beam-column joints are discussed. When the thickness of concrete
protective layer is increased from 25 mm to 30 mm, the fire resistance limit of the joint increases
slightly , when the thickness of concrete protective layer is increased from 30 mm to 35 mm, the fire
resistance limit of the joint increases significantly ; Compared with four-side fire, the displacement
of the beam end of the joint in three-side fire condition is more obviously affected by the load ratio
of beam end and the thickness of concrete protective layer. When the beam end load ratio is
reduced from 0. 7 to 0. 5, the fire resistance limit of the joint is increased by 61% ~ 68% ;when the
thickness of concrete protective layer is increased from 25 mm to 35 mm, the fire resistance limit
of the joint is increased by 10% ~20% . The fire resistance limit of the joint is mainly affected by
the fire resistance limit of beams in the node region;when beam end load ratio increases, the fire
resistance limit of the joint decreases. In addition, the fire resistance limit of the joint in three-side
fire condition is obviously greater than that in four-side fire condition. Therefore, the fire isolation
treatment on the upper surface of the beams can greatly improve the fire resistance limit of the
joint.

Key words ; prefabricated beam-column joints; fire resistance; fire resistance limit; finite element
analysis
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Fig.1 The construction diagram of joint connection
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Table 1 Calculation models of the fabricated joints
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fire on three sides
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Fig. 11 The maximum principal plastic strain

(fire on four sides)
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Fig. 12 The maximum principal plastic strain

(fire on three sides)
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Table 2 The model parameters of prefabricated joint

under four-sided fire conditions
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FC1 0.5 342.95 25 74.3
FC2 0.5 341.05 30 77.6
FC3 0.5 335.57 35 87.9
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Table 3 The model parameters of prefabricated joint

under three-sided fire conditions
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Fig. 13 The displacement-time curves of beam end with different concrete protective layer thicknesses
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Fig. 15 The displacement-time curves of beam end with different load ratios
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