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NUMERICAL RESEARCH OF THE PROGRESSIVE COLLAPSE
RESISTANCE UNDER DYNAMIC LOAD TEST FOR THE FULLY
ASSEMBLED CONCRETE FRAMES STRUCTURES
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(1. Hunan Provincial Key Laboratory of Damage Detection, Hunan University, Changsha, Hunan 410082, China;
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Abstract: The structural progressive collapse behavior is a complex dynamic nonlinear process which has verified
by many reinforced concrete (RC) structures, while few researches were conducted for the fully assembled precast
concrete (PC) structures. Based on a certain dynamic load test on progressive collapse of fully assembled concrete
frame structures, the finite element (FE) models of the RC specimen and PC specimen with screw rob-steel plate
connected joint were built in ABAQUS/Explicit respectively, which were calibrated by the tested displacement
response results. The global loading process of the tests were simulated by the calibrated FE model, and the
parameters analysis were conducted correspondingly. The calculation results showed that the ultimate loading
capacity of RC model under dynamic action was 1.29 times as the PC model, and the peak displacement and natural
period was 0.89 and 1.22 times respectively. It was revealed that the higher loading capacity and vertical stiffness
was presented in the RC structures, while the PC structures were more easily for damage accumulation.
Keywords: Fully assembled concrete structure; Progressive collapse resistance; Fast removal; Dynamic load test;
Numerical simulation
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