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Abstract; The existed architecture progressive collapse research are mainly focused on the cast-in-place concrete
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structures, which is less discussed around the prefabricated structures. To explore the performance of the fully as-
sembled concrete frame structure under the mid-column loss scenario, a two-span single-story sub-structure was se-
lected from a four-span seven-story frame structure, and a reinforced concrete ( RC) concrete specimen and two
precast concrete ( PC) concrete specimens were built with the 1/2 reduced scale, respectively, where the exposed/
hided corbel with dowel rob and angel cleat joint connections was employed in the PC specimens, respectively. The
static load tests were conducted for the specimens under mid-column loss scenario to discuss the structural loading
capacity, reinforcement strain responses and failure patterns. The experimental results has revealed that both of the
compressive arch action (CAA) and catenary action (CTA) has formed during the loading process of RC speci-
men, while only the CAA was occurred in PC1 and the temporary CTA was formed in PC2, showing that a lack of
structural secondary progressive collapse performance for this type of fully assembled PC structure. During the load-
ing tests, the reinforcements at the beam-end and mid-span section of RC specimen has both reached into the yield
state, while the deformation of PC specimens were mainly concentrated on the beam-column joint connections,
showing that a lower material performance utilization ratio in this type of assembled structures. Meanwhile, the ulti-
mate loading capacity of PC1 and PC2 specimen was only 76% and 81% times of the peak load of RC specimen at
CAA stage, and the ultimate displacement was only 72% and 77% times of RC specimen, correspondingly, indica-
ting that the loading and ductility capacity of the PC structure was relatively lower than the RC structure. As for the
structural failure patterns, the RC specimen was damaged by the tensile failure of longitudinal reinforcements in
beam-end, while the PC specimens were damaged by the shear failure of dowel rob and the crush of concrete at
beam-end, respectively, indicating that the shear capacity of dowel rob and the compressive capacity of concrete in
joint area plays an important in the progressive collapse behavior of this type of fully assembled structures.

Key words: fully assembled precast concrete structure; progressive collapse resistance performance; static load
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Fig. 1  View of prototype structure (unit:; mm)
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Fig.2 Reinforcement details of tested frame PC specimens (unit: mm)
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Table 1  Reinforcement information of tested specimens
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Fig.3 Scenario details of experimental test
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Table 2 Details of test result
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Fig.5 Longitudinal reinforcement strain responses of frame beam
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Fig.6 Longitudinal reinforcement strain responses of frame column
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Fig.7 Reinforcement strain responses of corbel
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Fig.8 Strain response of beam longitudinal reinforcement at different loading stage
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Fig.9 Strain response of column longitudinal reinforcement at different loading stage
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Fig. 10  Development of crack patterns
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