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Analysis of Mechanical Behavior of UHSC Filled Medium-and-long Steel
Square Tubular Columns Under Eccentric Compression

SONG Yang', XU Peng®, LI Biao', ZHOU Kaikai'
(1. School of Civil Engineering, Wuhan University , Wuhan, Hubei 430072, China;
2. Renmin University of China, Beijing, 100872, China)

Abstract: In order to better apply the eccentric load-bearing column of UHSC filled square steel tube in practical engi-
neering, and understand the working mechanism of eccentric compression of this kind of structures at the same time, the
finite element software ABAQUS is adopted to develop the finite element model of eccentrically loaded medium-and-long
columns of ultra-high strength concrete filled square steel tube, and the whole process of eccentric compression is ana-
lyzed. Meanwhile, the influence of main factors such as slenderness ratio, steel tube wall thickness, eccentricity and
strength of the concrete on its mechanical properties is analyzed. The results show that the whole process of eccentrically
loaded medium-and-long columns of ultra-high strength concrete filled square steel tubes is divided into three stages which
are elastic stage, elastic-plastic stage and plastic stage. The ductility of the component increases with the increase of
slenderness ratio or eccentricity. With the improvement of the strength of concrete, it has little effect on the later bearing
capacity of the component. Increase the wall thickness of the steel tube, the ultimate bearing capacity and the lateral
bearing capacity are increased. The conclusion can provide reference for practical application of UHSC filled concrete .

Keywords: square steel tube; UHSC; eccentric compressive mechanical behavior; finite element; ultimate bear-

ing capacity
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