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Bearing capacity of lightweight aggregate concrete-filled high strength square
steel tube truss with stiffened lapped K-joint

WANG Zhengtong', MI Zhukun', PAN Peng”, WANG Wanzhen'", WU Xiaocong'
( 1.School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China;
2.School of Civil Engineering, Luoyang Institute of Science and Technology, Luoyang 471023, China )

Abstract: In order to study the effect of braces lap ratio and stiffening plates on the performance of lightweight
aggregate concrete-filled high strength square steel tube truss with lapped K-joint, static loading tests under axial
compression were performed on stiffened lapped K-joints and traditional lapped K-joint. Tests results show that
crack of lapped weld between braces is the typical failure mode of the lapped K-joint. Too large or too small
overlap ratio can reduce the bearing capacity of the lapped K-joint. The yield load and ultimate bearing capacity
of the stiffened lapped K-joint increase by 6.5% and 12.0% respectively compared with those of the traditional
lapped K-joint. The numerical simulation, hot spot stress evolution and failure mechanism analysis of the lapped
K-joints were also carried out. The formula for calculating the ultimate bearing capacity of the lapped K-joint
was proposed. Compared with the test results, the accuracy of the proposed formula for calculating the ultimate
bearing capacity of the lapped K-joint was verified.

Key words: stiffened lapped K-joint; high strength square steel tube; lightweight aggregate concrete; test;
numerical simulation; formula for calculating the ultimate bearing capacity
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