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Abstract: In order to find a loading method that can effectively consider the constraint of the whole
structure in the component fire resistance test, the finite element models of a two-story two-span rein-
forced concrete frame and a single column subjected to fire were established. The differences in inter-
nal force, deformation and fire resistance limit between the single column and the whole structure un-
der constant loading, variable displacement loading, variable force loading and interactive loading
were compared and analyzed when the load ratios are 0.2, 0.4 and 0.6. The results show that the sin-
gle column under constant load cannot accurately reflect the deformation, axial force and fire resis-
tance limit of the overall structure. The constraint in the whole structure can be considered by variable
displacement loading and variable force loading when the load ratio is 0.2. The fire resistance of the

whole structure cannot be performed accurately with an increasing error when the load ratio is 0.4 and
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0.6. The relative error under interactive loading increases with the increase of load ratio and the maxi-

mum error is less than 20%. Among the constant loading, variable displacement loading, variable

force loading and interactive loading, the constraint in the whole structure can be better considered by

interactive loading, approximately achieving the effect of the whole structure test.

Keywords: reinforced concrete frame; fire resistance of structures; testing method; component test-

ing; loading method
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Fig.10 The stress contour of cross section in the interactive loading column
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