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Abstract

The mechanical properties of prefabricated reinforced concrete columns and cast-in-place rein-
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forced concrete columns under axial compression were studied. The effects of parameters, such as
internal concrete strength and prefabricated shell on its failure form, load-displacement curve,
axial bearing capacity, the concrete strain on the column side and steel bar strain were studied so
that the effect of prefabricated shell on the bearing capacity of concrete columns was deeply ana-
lyzed. The test results show that the prefabricated shell and the cast-in-place concrete work well
together; the prefabricated reinforced concrete column meets the bearing capacity requirements and
has high safety performance; the prefabricated reinforced concrete column and the cast-in-place re-
inforced concrete column have similar failure patterns, which the concrete collapses and falls off
in the middle of the column. Finally, the Abaqus finite element analysis program is used to simu-
late the axial compression process of the fabricated concrete column and the ordinary reinforced
concrete, which provides a theoretical basis for its popularization and application in practical en-
gineering.
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Figure 1. Schematic diagram of prefabricated structure
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Figure 2. Section diagram of specimen; (a) Prefabricated reinforced concrete column; (b) Cast-in-place reinforced
concrete columns
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Table 1. Material performance
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FHELE TR R P S fol MPa JiMPa J/MPa E/MPa
@R EE T C30 37.5 25.28 3.32 3.12 x 10*
AR BT C40 425 30.42 3.97 3.31 x 10*
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Table 2. The mechanical properties of steel bar
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W R B f,/MPa f./MPa EgJ/MPa
Y HRB400 16 468 656 2.07 x 10°
e HPB300 6 365 516 2.03 x 10°
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Figure 3. Loading equipment
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Figure 4. Diagram of loading instrument
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Figure 5. Layout of steel bar measuring point
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Figure 6. Failure shaped: (a) Prefabricated concrete
axial compression column; (b) Cast-in-place
concrete axial compression column
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Figure 7. Load-displacement curve
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Figure 8. Typical load-displacement curves
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Figure 9. Load-strain curve of concrete
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Figure 10. Load-strain curve of steel bar
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Figure 11. Comparison of failure results of specimens; (a) Prefabricated concrete column; (b)
Cast-in-place concrete column
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Figure 12. Load-displacement curves of test and simulated columns; (a) Prefabricated concrete column; (b) Cast-in-place
concrete column
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