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Abstract; To study the constitutive model of reinforced concrete material for ABAQUS fiber
beam,and solve the problems that the lack of confined concrete constitutive model applied to
three-dimensional (3D ) beam element in ABAQUS and that the owned metal constitutive model in
ABAQUS cannot consider the effect of stiffness degradation,based on the classical uniaxial consti-
tutive models of concrete and reinforcing steel,a VUMAT subroutine, involved the behavior of
concrete damage plasticity and two kinds cyclic loading constitutive models of reinforcing steel,
was compiled by FORTRAN. Firstly, the validity of subroutine was preliminary verified by means
of the numerical simulation about a tension and compression test for reinforcing steel and plain
concrete column ;secondly,the numerical simulations for unidirectional quasi-static loading test of
reinforced concrete (RC) column and beam were conducted ,and the simulation results have a good
agreement with experimental results,and relative errors are less than 4% . it is shown that the sub-
routine can simulate the hysteretic performance of RC members well, Meanwhile , comparing with
the calculated results by the owned steel constitutive model in ABAQUS, the results show that the
selection of reinforcing hysteretic constitutive model has no obvious effect on the skeleton curve.
However,the behavior of hysteresis is significantly changed. Finally, the dynamic elastic-plastic
time-history analysis for a 12 storey concrete filled steel tube ( CFST ) frame structure was conduc-
ted,and the simulated resulted is also satisfactory. So it is shown that the developed subroutine is
available to apply to the non-linear analysis of structures under dynamic loadings.

Key words : reinforcing concrete ; beam element ; subroutine ; secondary development ; non-linear a-
nalysis
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