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Study on axial compression performance and bearing capacity calculation of
seismic-damaged RC columns strengthened with prestressed lattice steel
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Abstract: This paper proposes a novel prestressed reinforced concrete (RC) column reinforcement method by
replacing traditional angle steel with spatial special-shaped steel structures, which enhances constraint effectiveness
and construction efficiency through prestressing technology and bolt connections. Four specimens were designed and
subjected to axial compression tests to obtain failure modes, load-displacement curves, and strain distribution
patterns of different configurations. The study found that post-earthquake damaged RC columns exhibited a 24%
reduction in ultimate axial compressive bearing capacity and 46% stiffness degradation. After prestressed lattice
steel reinforcement, concrete crack propagation was effectively controlled with significantly reduced damage
severity. The bearing capacity and stiffness reached 141% and 115% of the original column’s values respectively,
accompanied by a 20% improvement in deformation capacity, demonstrating excellent reinforcement performance.
The prestressed lattice steel provides substantial lateral confinement, inducing compressive stresses in reinforced
components that enhance material properties and retard crack development. Finally, based on the section
equilibrium method, a calculation formula for axial compressive bearing capacity of fully bolted prestressed lattice
steel-reinforced seismic-damaged RC columns was established, laying a theoretical foundation for engineering
applications of this innovative reinforcement technique.
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Fig.1 Reinforcement of test specimens and dimensions of strengthened components

Ca) U EHAG TN (b)) Jtn s 7 (e ) SERME
2 BT AN E R R

Fig.2 Process of fully-bolted prestressed lattice steel plate reinforcement
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Fig.3 Specimen fabrication process
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Table 2 Mechanical properties of steel

=2 AR T SE/ mm Jai W5 B/ MPa BLhrsk B/ MPa BB/ GPa /%
1 3 418.33 481.67 205 12.1
2 8 425.46 567.28 208 12.0
3 14 477.55 690.21 208 18.8
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Table 3 Mechanical properties of concrete

TR 8 A R 5 Sewr/MPa S/ MPa BB R/ (X 10* MPa)
€50 cl 53.2 34.3 3.45
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c3 53.7 34.6 3.43
¥IH 53.8 34.7 3.45
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