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Tests on X-joints of Q460C steel square tubes strengthened with
cover plate and ribs

FAN Yuzhe, CHU Hanzeng*, WANG Wanzhen, HUANG Yizhou
( School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China )

Abstract: Static loading tests under axial compression on chord are performed on X-joints of Q460C steel
square tubes with cover plate strengthening chord and ribs between braces and chord. The effects of cover plate
and ribs on the mechanical properties of X-joints are investigated, and the mechanical performance parameters
are obtained for failure modes, load-displacement curves, ultimate bearing capacity, ultimate displacement,
stiffness, ductility and strain distribution evolution in the panel zone, and so on. The test results show that the
failure modes of the X-joints strengthened with cover plate and ribs are the buckling outward to and inward from
the upper half and the lower half of the cover plate at the upper brace root. The weld between cover plate and the
chord in the upper half of the connection zone crack, and the covered plates fall off. The weld at the root of the
stiffening plate is connected with the upper brace crack, and the upper brace and the cover plate bulge. The cover
plate at the root of the lower brace and the brace wall are found to be concave. The bearing capacity, deformation,
ductility and stiffness of Q460C square steel tube X-joints are obviously improved by cover plate and ribs. The
ultimate bearing capacity, ultimate deformation and ductility of the reinforced joints are 51.9%-105.3%,
19.3%-38.2% and 0-34.7% higher than those indices of traditional joint respectively.

Key words: Q460C steel square tube; X-joint; covered plates; ribs; test; bearing capacity
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