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Elucidation of deformation and failure mechanisms of tensile-bolted connection
in timber structures and development of evaluation methods
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This experimental and analytical study focused on tensile-bolted
connections, which are one of the most commonly used joints in mid- to high-rise timber structures.
It was found that tensile-bolted connections can fail by splitting, in addition to the well-known
types of bolts yielding, compression yielding of the wood under the washer, shear failure of the
wood, and bending failure of the wood. Split failure is a brittle failure, which means that the load

drops to zero after the maximum bearing capacity. Furthermore, the cause of sprit failure was found
to be the stress concentration around the bolts near the end grain.
A method using fracture mechanics was proposed to evaluate the spit failure, and it was confirmed
that the experimental values could be generally evaluated. It was also shown that sprit fracture can
be prevented by driving a self-tapping screw across the cross section of the wood.
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