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Abstract: In view of the problems including high cost of the fire test on a whole structure, the tradi-
tional component test cannot reflect the performance of a whole structure, and the low calculation effi-
ciency on the fire resistance of the full solid element model, comparative analyses on fire resistance
performance of a whole structure considering the fire at the bottom center column is carried out. Five
models including traditional reinforced concrete single column, full solid element plane frame, multi-
scale plane frame, multi-scale space frame and hybrid simulation plane frame are established, based
on the ABAQUS software. The calculation efficiency of different modeling methods, the influence of
constraints on the fire resistance limit and the difference between hybrid simulation and conventional

numerical simulation are studied. The conclusions confirm that the fire resistance limit of the tradition-
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al single column without constraints is lower than the whole structure; the calculation efficiency of the

multi-scale model increases about 80% compared with to the full-solid modeling; compared with the

multi-scale plane model, the multi-scale space model has stronger restraint effect and relatively small-

er deformation while maintaining the same bearing capacity ; compared with the multi-scale plane mod-

el, the hybrid simulation model has a strong similarity in mechanical properties. It is proved that the

use of multi-scale hybrid simulation can better reflect the fire resistance of the whole structure, and can

take into account the unification of calculation efficiency and calculation accuracy.

Keywords:fire resistance; reinforced concrete frame; multiscale; hybrid simulation; calculation effi-

ciency
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