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Abstract ; In order to analyze the nonlinear performance of RC beam-column member under cyclic
loading , the segment-fiber model ( SFM ) is proposed based on the segment-multi-spring model in
Discrete Element Method ( DEM ). Beam-column member are divided in to several rigid elements,
and the adjacent elements are connected by the fiber assembly. The fiber assembly is composed of
concrete fibers and steel fibers. The transformation matrix between element displacement and fiber
deformation,as well as fiber force and element binding force, is established to form the force-
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displacement relationship between element and fiber assembly. The uniaxial constitutive models of

concrete and steel are respectively used on concrete fibers and steel fibers. Accordingly,a nonlinear

analysis program named as DEM-COLLAPSE has been developed. Two RC columns under low
cyclic loading have been simulated by DEM-COLLAPSE. The calculated results agree well with
the results of the FEM and the test results. The number of fibers in SFM has little influence on the
calculation results,and it is reasonable to choose 5 x5 or 7 x 7 as the fiber division mode. The

SEM can be applied to simulate the nonlinear performance of RC beam-column members, and the

application range of DEM is greatly expanded.

Key words : DEM ; segment-fiber model ; RC column ; nonlinear analysis
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Fig.1 Diagram of segment-multi-spring model
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Fig.3 Configuration of segment-fiber model
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Table 1 Reinforcement and concrete parameters
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Table 2  Calculation time with different number of

section fibers
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