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Reasonable value of rigidity amplification factor of frame beams

LIU Yuan'?, XIN Li*, WANG Min*, ZHENG Hong'
( 1. School of Civil Engineering, Chang’an University, Xi’an 710061, Shaanxi, China;
2. China Northwest Building Design Research Institute Co Ltd, Xi’an 710018, Shaanxi, China)

Abstract: In order to reduce the beam reinforcement of the frame structure with the consideration
of the contribution of floor to the bearing capacity of beams and achieve “strong-column and
weak-beam” design, a four-story three-span reinforced concrete frame was used for the simulation
by Etabs for finite element analysis, with the consideration of the contribution of different kinds
of beams to the floor rigidity, to analyze the influence of amplification factor of frame beams on
the frame structure. The equivalence of basic natural period of vibration theory invloving out-of-
plane rigidity and amplication of beam rigidity was adopted for approximate determination of the
influence range of floor on the frame elastic rigidity, and the theoretical value was deduced. The
results show that the rigidity amplification factor of beams is more sensitive to the beam rein-
forcement than the column under current conditons; different rigidity amplification factors of
beams should be applied to different seismic fortification intensities to improve the economy; the
proposed value of rigidity amplification factor of beam is presented; and horizontal joints should
be set in the beam’s plastic hinge zone between the beam and slab. 1 tab, 4 figs, 9 refs.
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Fig.1 Moment distribution of frame joints
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Tab.1 Comparison of structural basic period of free vibration
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Fig. 3 Plastic hinge distribution when structure yield
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