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6.. conclusion

A bolt model has been proposed in this paper. The bolts

are assumed to be axisymmetric and continuous. The

threaded part of the bolt shank has been replaced by a

cylinder with the same effective diameter as the bolt, and

the washers are modeled by the nut and the bolt head. It

should be noted that the washers should be separated

from the bolt shank. Although its geometry is a little

more complex than that of the commonly used models,

the proposed model is no more inconvenient to use and

does not require a longer running time. The model accords

with the refined FEA for a single bolt. It is feasible and

efficient to use to analyze a bolted connection with thick

or stiff connectors. Furthermore, the stress and strain in

connections could be inspected to identify the ultimate

state in the FEA of connections adopting the proposed

model. The research shows that the bolt set is brittle

because of its geometric details rather than the mechanical

properties of the material used, and the restraint of the

nuts and bolt shafts on the thread part may augment the

carrying capacity of the bolt. The bolt models with uniform

cross-section generally overestimate the deformation at

failure because the actual plastic deformation concentrates

on the thread part of the bolt.
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