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Mechanical properties of gap N-joints of Q460C steel square tube strengthened
with cover plates and stiffening ribs

WANG Jinlin, CHU Hanzeng, ZHAO Dongping, WANG Wanzhen
( School of Civil & Engineering Environmental and Geography Science, Ningbo University, Ningbo 315211, China )

Abstract: In order to investigate the effects of cover plates and stiffening ribs on the failure mode,
load-displacement curve, ultimate bearing capacity, as well as distribution of hot spot strain and stress of the gap
N-joints of Q460C steel square tube, both static test with axial compression on the chord and numerical
simulation and failure mechanism analysis based on an ellipsoid fracture model were carried out on the basic
joint and the strengthened joints. The results show that the failure modes of the basic joint include the buckling
of the upper flange of the chord, the cracking of the bottom flange of the chord, and the bulge of the chord walls
connected to the branch under tension, while those of the strengthened joints include the buckling of the
stiffened ribs and the cracking of the welds between the cover plate and the chord. The distribution of stress in
the connected zone is more uniform due to the cover plate and the stiffening ribs, and this increases the ultimate
bearing capacity and reduces the deformation of N-joints. Compared with those of the basic joint, the ultimate
bearing capacity of the strengthened joints increases by 9.4%-36.5%, the displacement at failure reduces by
16.5%-25.2%, and the rotation angle reduces by 57.5%-72.0%.

Key words: Q460C steel square tube; gap N-joint; cover plate; stiffening rib; bearing capacity; failure mode
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