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Experiment on Shear Behavior of Bolted Connection of
Cold-Formed Thick-Walled Steel

WEI Yangkun, WANG Lingling, HUO Jingsi

(College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract; Through the static tensile experiment of 30 specimens of cold-formed thick-walled steel with 10mm
thickness, the failure mode, shear bearing capacity and the applicability of relevant specifications of specimens
with different edge distance and end distance are investigated. Based on the experimental results, the recom-
mended formula of the specification is modified. The results show that, in the experimental range of edge dis-
tance and end distance, there are three failure modes of the specimen: net section failure, shear out failure.
and shear out-bearing mixed failure. When the sheared out and shear out-bearing mixed failures occur, there
are cracks on the shear failure surface. Before the specimen reaches the ultimate bearing capacity, the cracks
appearing in front of the bolt hole reduce the shear area of the steel plate, resulting in greater calculation result
of the shear bearing capacity of the specimen than the measured result. The calculation formula of shear failure
bearing capacity based on the correction of actual shear surface has clear concept and high calculation accuracy.
The best agreement with the experimental results is the calculation results of the revised American code ANSI/
AISC 360-16, the second is the unmodified American code ANSI/AISC 360-16, the calculation results of Euro-
pean code EN 1993-1-8 are conservative, and the calculation results of Chinese code GB 50018-2002 are too
conservative.
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Fig. 2 Failure modes of specimens with varying end distance and fixed edge distance
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Tab. 2 Experimental results of shear bearing capacity and bolt hole deformation of specimens

ENGE R F,/kN §,/mm WAL & ENGE TR F,/kN §,/mm IR &
SD-1.0-3.0  127.7 4.5 oY SD-3.5-3.0  338.9  16.0 oY - fLBE A R TR A
SD-1. 2-3. 0 153.7 5.3 o7 SD-1.5-1.0 130.7 4.1 ek
SD-1.5-3.0  186.2 7.0 o SD-1.5-1.2  154.2 6.9 e EAia]
SD-2.0-3.0  247.7 11.8 B H LB R R TR A SD-1.5-1.5  176.7 6.2 Y
SD-2.5-3.0  286.2 13.6 Y H L AR R TR A SD-1.5-2.0  182.2 5.9 ol
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Tab. 3 Calculation formulas of bearing capacity of connectors in different national codes
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