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Seismic behavior of partially encased composite (PEC) columns
with T-shaped sections

ZHAO Bida, SHEN Tianchi, ZHU Xiong, GUAN Yunjie
(College of Civil Engineering, Zhejiang University of technology, Hangzhou 310023, China)

Abstract: To study the seismic performance of partially encased composite columns with T-shaped sections
(abbreviated as T-PEC columns), five T-PEC column specimens with different axial compression ratios and
different construction of main steel components (MSCs) are tested subjected to the cyclic horizontal load. And
MSCs including solid-web steel MSCs and honeycomb steel MSCs. Combined with test and finite element (FE)
analysis results, the impact of steel web opening and the axial compression ratio on the seismic behavior of T-
PEC columns are investigated. The results indicate that all T-PEC column specimens failed near the column
base, characterized by plastic softening of the steel flange and adjacent concrete crushing, showing typical cross-
section compression-bending failure mode. The load-displacement hysteresis curves of all specimens were full,
with the hysteresis loops at the same loading level almost coinciding, indicating good energy dissipation and
load-bearing stability. Steel web openings degraded deformability, ductility, and energy dissipation capacity of
T-PEC columns. As the axial compression ratio increased, the lateral stiffness and lateral resistance capacity of

the PEC columns increased, but the deformability, ductility, and energy dissipation capacity decreased. Both
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full-section plasticity method and numerical integration method provided reasonably accurate estimate on the

flexural capacity of the section of the T-PEC columns under the action of compression-bending load.

Keywords: steel-concrete composite column; T-shaped section columns; lateral bearing capacity; flexural

capacity; stiffness; ductility
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Fig.3 Arrangement of displacement and strain gauges
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Fig.6 Bearing-capacity degradation of the specimens
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Table 4 Comparison of cross-section strengths between

test results and calculation results
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Fig. 12 Stress contour of MSC and compressive damage

of concrete at column foot from FE results
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Table 5 Peak loads and ductility ratio of the PEC

columns under different load angles

0/C) /KN P,./kN s Py
0 358.7(327.5)  292.3(280.5) 3.5(4.8) 5.1(5.1)
30 359.1(353.7) 319.7(299.8) 4.4(3.5)  3.7(4.0)
45 366.9(370.5) 333.9(321.1) 3.2(3.3)  3.1(3.2)
60 348.8(336.1) 300.3(296.5)  3.5(3.4)  3.7(3.4)
90 308.5(308.5)  253.2(253.2) 3.5(3.9) 3.7(3.7)
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