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(a) Test frame size and arrangement of test instruments (b) Test frame reinforcement
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Fig. 1 Detailed drawing of test frame size, reinforcement and arrangement of test instruments(Unit: mm)
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Table 1 Constitutive model and material parameters™

Parts Material model Material parameters
Hammer *MAT_ELASTIC p=17800 kg/m®, E =200 GPa, »=0.27
Concrete *MAT_CSCM ©=2400 kg/m’, £, =25 MPa, d = 20 mm

=17 800 kg/m’, E =200 GPa, »=0.27,

Distributed reinforcement MAT_PLASTIC_KINEMATIC £, =416 MPa, £, = 526 MPa

p=17800 kg/m*, E=210 GPa, »=0.27,

; *
Stirrups MAT_PLASTIC_KINEMATIC £,=370 MPa
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Fig.3 Comparison of deflection time history curves (a) and damage (b) between A-1 and A-2 beams in midspan
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Table 3 Dynamic coefficients at different failure time

t,/s u t/s u t,/s u t,/s u
0.001 2.000 0.020 1.832 0.060 1.014 0.150 1.128
0.005 1.989 0.040 1.426 0.061 1.003 © 1.000
0.010 1.956 0.045 1.314 0.090 1.215
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Fig. 4 Load curve Fig. 5 Frame simulation results vs. experiment
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Fig. 6 Damage deformation of the frame collapse
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Fig. 12 Collapse process of frame under impact
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Fig. 13 Frame response of columns under impact
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Continuous Collapse Behavior of Frame Structures under Impact
SU Huaxiang, YI Weijian, HUANG Yimou
(College of Civil Engineering, Hunan University, Changsha 410082, Hunan, China)

Abstract: In order to study the continuous collapse behavior of reinforced concrete frame under impact
load, the finite element model of reinforced concrete frame is established by ANSYS/LS-DYNA. The impact
mass is 1 000 kg and the impact velocity is 4 m/s. The effectiveness of the numerical simulation is guaranteed
by the verification of the of reinforced concrete members impact experiment and the frame collapse process.
The analysis draws following conclusions: in the process of structure collapse of the mid column impacted,
there is a mechanism of “arch effect” to “suspension effect”, the top of the middle column first goes up and
then down, and the top of the side column first goes out and then inward; under the same impact load, the
smaller the column axial force, the stronger column impact resistance and the column impact resistance is
affected by different eccentric pressure. The impact resistance of reinforced concrete columns can be
enhanced by infill column stirrups which can delay or even avoid the reinforced concrete frame structures
continuous collapse.

Keywords: reinforced concrete frame; continuous collapse; impact load
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