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Abstract : This study utilizes a combination of theoretical analysis and finite element simulation to investigate the eccentric
mechanical characteristics of the cross-shaped partially-encased composite (PEC) stub column, deriving a calculation
formula for the eccentric bearing capacity. First, numerical modeling was performed using the ABAQUS finite
element software to analyze the failure mode and mechanism of the specimen under large and small eccentricities.
Parameter analysis was then conducted to explore the influence of parameters such as concrete strength, steel
strength, loading angle, and limb-thickness ratio on the mechanical characteristics of the specimen. The results reveal
that under eccentric compression, the profile steel does not yield in full section, but an elastic core is observed near
the neutral axis. Increasing concrete strength significantly enhances the ultimate bearing capacity of specimens
subjected to small eccentric compression. However, the effect diminishes with larger eccentric distances under large
eccentric compression. Augmenting steel strength proves to be more effective in improving the bending capacity of the
cross-shaped PEC column under both small and large eccentricities. Additionally, simplified calculation formulas for
the N-M curves of cross-shaped PEC columns under uniaxial and biaxial eccentric compression were derived.

Verification confirms the formulas have good accuracy and can provide a reference for engineering applications.
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Table 1 Basic parameters of PEC column specimens in reference [ 11 ]
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Table 2 Material properties of cross-shaped PEC columns
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Fig.7 Effect of concrete strength on load-moment curves of middle section of column
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Fig. 8 Effect of Steel strength on load-moment curvse of middle section of column
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Fig. 9 Effect of steel plate thickness on load-moment curves of middle section of column
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Fig. 12 Simplified model of stress distribution in D-point section
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Table 3 Comparison between calculation results and experimental results
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Table 4 The values of the constant coefficients under

biaxial eccentric compression

B BB bH/by /1077 a,/107° a;
2.0 5 0.90 0.998
2.5 9 0.70 0.998
N/ 3.0 10 0.60 0.999
3.5 20 —0.50 1.000
4.0 1 9.90 1.020
2.0 4 0.90 0.997
2.5 9 0.30 0.998
M/ 3.0 10 0.20 0.998
3.5 20 —0.70 1.000
4.0 20 —0.03 1.000
2.0 2 0.80 0.997
2.5 —0.8 3.70 0.997
M) 3.0 —3 3.50 0.994
3.5 0.1 3.30 0.993
4.0 —5 4.60 0.990
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Fig. 17 Verification of biaxial eccentric compression

calculation formula
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