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Numerical Simulation on Dynamic Hysteretic Behavior of Reinforced
Concrete Columns with Two-scale Model

XU Bin, WANG Zhi-yuan, CHEN Hong-bing
(College of Civil Engineering, Hunan University, Changsha 410082, Hunan, China)

Abstract: In order to improve the simulation efficiency and investigate the local failure pattern of
reinforced concrete (RC) column specimens under dynamic cyclic loadings, the subroutines
describing the dynamic constitutive laws of concrete materials and reinforcement which were
suitable for three dimensional (3D) fiber beam elements were developed in ABAQUS. Then, a
two-scale finite element method (FEM) model composed of 3D fiber beam elements and 3D solid
elements was established to simulate the dynamic cyclic behavior of the RC column specimens
under cyclic loading. In the model, the deformation of the 3D fiber beam elements and the 3D
solid elements at the interface was compatible. For comparison, two FEM models for the RC
columns specimens composed of the fiber elements and solid elements solely were developed. The
simulation results from the two-scale FEM model were compared with the test results firstly.
The results show that the two-scale model using the developed subroutines describing the
constitutive laws can simulate the load-carrying capacity and the dynamic hysteretic performance
of the RC columns under rapid cyclic loading. The two-scale model can limit computation cost and
achieve fine analysis of the RC column.
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Fig.1 Constitutive Model of Steel for Beam Element
B2 it 2k v BE BE COAD R Ak BE (AB) 41 1 »
SRAL B RLEN oFo s AR SC o BUE N 0. 04, 25
FHAE AL B (AB) BEAT E1 48 04 2= N 7 0 0 S 1o i
TNARE s FF AN LR [0 1% 77 10 0 28 5 50 b B 2 5 4
I R, e s foan ) o T 2 2 45 1 230 S8 o0 28 22 g o2
B R RIS IO T B8 XA 3 B A f s o P 18] D SRR AL
BV g A B ) 5 R A B E L AR S A U 0.3,
1.2 HHBERTAREER
A S B 1) 2T 4 TR UG Bl A g A R i
AT OpenSees H1fY Concrete02 #8728 {1,
HRr g mniE 2 fros o Eo g wrta Y12 Wl
E.E. B9 B0 B . E. S 1R BE 1 52 4 1k Wi
JE e WIRARNLAE veo A R KN o, A R KNI
AR 37 I Rt 4 A R

foss(2—5) 0<e.<ew
€0 €0
L=< w— e @)
7 lfco ‘5—7][ 7][ S (e ew) €< ew
Ecu €0
S €€



18 EAAF L T FIR 2017 4
a, E.(e.—ew) tTow WIHHE
o ac{o.smec—em) G 4 B (5)
e E.(e.—e.) FIn B
< N, R 1SRN 2 JF R A R S
Sep Pr—c FEIFALIR T B P 00 T L 40 2 4 22 1) 1)
7 OB AR T — S 0 1 B0 R S R AL
of o f S R e 5 0 4 38 16 058 - 010 32 L b i L H 0K
:': H&" E e N

B2 RHETREIAMIER
Fig.2 Constitutive Model of Concrete for Beam Element
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Tab.1 Values of Parameters in Plastic Damage Model
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Fig. 4 Unloading and Loading Rules in Concrete Code
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