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Abstract: The structural progressive collapse behavior is a complex dynamic nonlinear process which has
been verified by many reinforced concrete (RC) structures, while few researches were conducted for the fully
assembled precast concrete (PC) structures. A four-span seven-floor frame structure was designed in this paper
by PKPM, and three two-span substructures were designed from the bottom of the structure with the 1/2 scale
ratio respectively, which including a cast-in-site reinforced concrete (RC) specimen and two fully assembled
precast concrete (PC) specimens. And the screw rob-steel plate connected form was employed in the beam-
column joint of PC specimens, where the PC-1 and PC-2 were designed with covered/uncovered brackets
respectively. The pseudo-static tests were conducted for the three specimens under the removal of middle
column, and the structural ultimate loading capacity were analyzed based on the acquired specimen load-
displacement relationships. And the accuracy finite element (FE) model were built in ABAQUS to simulate the
loading process of each specimen respectively. The results revealed that both of the compressive arch action
(CAA) and the catenary action (CTA) were formed in the RC specimen, while only the CAA action was
occurred in the PC specimens. The ultimate loading capacity of PC-1 and PC-2 is approximately 76% and 81%
of the RC specimen at the CAA stage, and the ultimate displacement is 72% and 77% correspondingly, which
has indicated that a higher loading capacity and ductility is presented by the RC structures.

Keywords: Fully assembled concrete structure; Progressive collapse resistance; Static load test; Beam-column
joint; Numerical simulation
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