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NUMERICAL SIMULATION ON THE DYNAMIC BEHAVIOR OF SHORT
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CONSIDERING CONFINEMENT EFFECT OF STIRRUPS
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Abstract: In order to investigate the behaviour of laterally confined short RC columns considering strain rate
effects under dynamic loadings such as earthquake excitations, an equivalent stress-strain relationship of concrete
considering both the strain rate sensitivity of concrete materials and the confinement effect of stirrups was
introduced to a concrete plastic-constitutive model and the dynamic behaviour of laterally confined short columns
under rapid loadings was simulated with a finite element model. The finite element analysis model was validated
by comparing the numerically simulated behaviour with experimental data and was able to describe the response
of the laterally confined short columns under dynamic loadings with acceptable accuracy. The result showed that
the proposed equivalent uniaxial compression stress-strain relationship of concrete is rational. Based on the
proposed analysis model, the influence of the following three parameters including the configuration, the spacing
of stirrups and the ratio of longitudinal reinforcement on the behaviour of laterally confined short columns
considering both strain rate effect and confinement effect was studied. The simulation results show that the axial
load carrying capacity increases with the strain rate increasing, but the ductility decreases with the strain rate
increasing and the descending branch of the relationship of axial carrying capacity versus axial deformation
become sharper. The three parameters studied here have an important effect on the dynamic behaviour of laterally
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confined RC columns considering strain rate effects.
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Fig.1 Equivalent stress-strain relationship of confined
concrete
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Fig.2 A schematic view of the element divisions and
boundary condition
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Table 1  Section properties of tested short column
- R TR BIER~N B RREE %Eﬁéﬁﬁ?ﬁ WERGERE AR R RO
(mm>mm) fo/MPa Ag/mm fy/MPa Ds fin/MPa
18S5.5810%  MEFA - 19.6 1032 420 0.007 550
18S5.585.5% kR 200200 19.6 1032 420 0.012 550
L8S5.5831%% HEFR S 2 19.6 1032 420 0.022 550
Unit2™®! HEFRAS 253 3768 434 0.0182 309
Unit3™! [y Sud N 2450x450 253 3768 434 0.0182 309
Unit14> g N 248 3768 434 0.0224 296
Unit]5%! g 24.8 3768 434 0.0309 296
Unit6>! HEFRAS 253 3619 394 0.0174 309
Unit7™®! ik <:i::> 450x450 253 3619 394 0.0174 309
Unit19® [rSud 24.8 3619 394 0.0213 296
INES e <:i::> 305%305 33.8 2271 490 0.0207 441
D1k i 305x305 33.8 2271 490 0.0121 441
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Fig.3 Comparison between simulation and test results
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Table 2 Comparison of tested and predicted values of bearing
capacity and corresponding axial deformation
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Fig.4 Influence of parameters on load versus deformation curves
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