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ABSTRACT

It is used the concept of “edge-supported slab” to design the reinforced concrete
frame-beam-sub-beam-slab structure, which can not present the coordinated work of
beams and slabs, cause the large differences of analytical internal force distribution
(specially internal force of slabs)with actual internal force distribution. Revealing the
exit problem of the design theory of “edge-supported slab”, researching the
mechanism of coordinated work of reinforced concrete frame-beam-sub-beam-slab
structure and improving the analysis method of that are catched much attention by
engineering.

Through the nonlinear finite element analysis (ANSYS) numerical simulation reveals the
problems existing in the “edge-supported slab” design method, explores the basic rule of
reinforced concrete beam - slab coordination; propose the "space panel method" to achieve the
beam and slab of collaborative work analysis method, model design and non-linear finite element
numerical simulation analysis shows that "space panel method" can reflect the real response of
reinforced concrete beam and slab of collaborative work.

Calculation model is a two-way column from 3 x 3 span reinforced concrete frame beam -
subbeam - slab structure (full scale model), the classification principles and methods of the slats
are also given in this paper. Nonlinear finite element analysis show that the membrane effect not
only can improve the bearing capacity of slab, and can improve the bearing capacity of the beam,
membrane effect on frame beams, frame beams, the influence of the plate there is a difference. On
the basis of nonlinear finite element numerical simulation analysis presented in this paper, the
membrane effect coefficient of z, frame beam: side span ¢ = 0.6, midspan ¢ = 0.45;the
nonframe beam, side span ¢ = 0.85, midspan ¢ = 0.45;slab: supported by
main-beams,the negative bending moment z = 0.85, the rest part { = 0.45. To
investigate membrane effect of interaction between the layers, the paper also analyzes
a two layers of the 3 x 3 across the frame beam - subbeam - slab structure, through the
contrast between the layers of beam slab reinforcement stress, that between the layers

membrane effect of mutual influence is very small, which can be ignored.
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On the basis of above analysis, the “space panel method" compared to “edge-supported
slab” design concept can be more realistic response the reinforced concrete beam slab
coordinated work.

Keywords. coordinated work of beams and slabs; Nonlinear finite element analysis;

space panel method
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