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Experimental and numerical simulation study on the seismic
performance of PEC column-RC shear walls
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Abstract: To investigate the seismic performance of partially encased composite columns-reinforced concrete shear
walls (referred to as PEC column-RC shear walls) , two different connection types were designed and subjected to
low-cycle reversed loading tests. The study focused on their failure processes, hysteretic behavior, energy
dissipation capacity, stiffness degradation, and strength degradation. Additionally, finite element models were
developed to simulate their behavior, which were validated against the experimental results. The models were also
used to analyze the seismic performance of PEC column-RC shear walls under different concrete strength grades and
axial compression ratios. The results indicate that PEC column-RC shear walls ultimately experience shear failure,
yet they exhibit high ductility and energy dissipation capacity, demonstrating excellent seismic performance. In
practical engineering applications, the weak-axis connection method for PEC columns can effectively meet seismic
performance requirements. As the concrete strength increases, the load-bearing capacity of PEC column-RC shear
walls improves, although the ductility decreases. With an increase in the axial compression ratio, the rate of
increase in load-bearing capacity diminishes. It is recommended to keep the axial compression ratio below 0.4 in

practical engineering designs.
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Fig. 1 Schematic diagram of the PEC column-RC shear walls construction
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Table 1~ Material properties of concrete Table 2 Material properties of steel
VUKL f,,/MPa B R WL 1 JHMRGREE  ARFRIREE s
e : Hegy FRLmm e MPa f/MPa E/MPa
B i E./ GPa :
1-1 75.56 6 356.9 488.9 233630
1-2 72.89 68.22 39.9 Q3558
13 56.22 8 352.8 487.4 227092

B2 GREEARESREBIEEE 3 RATETRIARE
Fig.2 Failure pattern of standard concrete test blocks Fig.3 Steel fracture sample
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Fig.4 Diagram of the test loading device
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Fig.8 Hysteretic curves and skeleton curves of specimens connected by the strong axis
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Fig.9 Hysteretic curves and skeleton curves of specimens connected by the weak axis
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