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On the seismic performance and P-A effect of
concrete-filled square steel tubular frame

MENG Er-cong'?, YU Ya-lin', SU Yi-sheng”, CHEN Zong-ping®
(1. School of Engineering and Technology, Southwest University, Chongging 400715, China;
2. School of Civil and Architectural Engineering, Guangxi University, Nanning 530004, China)

Abstract: In order to study the seismic performance and P-A effect of concrete-filled square steel
tubular frame, a concrete-filled square steel tubular frame was designed and manufactured, based on
which, low cyclic repeated loading experiment was carried out. Results indicate that the hysteretic
curve of specimen in concrete-filled square steel tubular frame presents plump shuttle shape. The
equivalent viscous damping coefficient at break is 0. 2241, which demonstrates that the frame
structure has good seismic energy dissipation performance. The specimen’s average displacement
ductility coefficient along both positive and negative directions is 2. 94, which shows good ductility
performance. The average displacement angle at failure is 1/36, which shows good anti-collapse
capacity. With the increase of loading displacement, both residual deformation and the equivalent
viscous damping coefficient of specimen increase gradually, while the intensity attenuation amplitude
presents generally increasing first and then decreasing trend, the stiffness degradation rate exhibits
first fast and then slow trend. Finally, based on experimental data, the P-A effect on the frame was
analyzed, and some suggestions were put forward. Above results may provide reference for some
relevant engineering application and theoretical analysis.

Keywords: concrete-filled square steel tubular frame; seismic performance; experimental study; P-A

effect



