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ABSTRACT

The tensile strength of high strength bolts is determined by two common
methods. In the first method, the tensile strength of the bolt is determined
using a special device introduced in the ISO standard. In the second
method, the tensile strength test of the bolt is performed using a nut. In
bolts that were studied experimentally, two types of failure mechanisms
are observed, bolt thread Stripping and bolt breakage in the reduced area
of the thread. In this study, the tensile strength of the bolt has been tested
by two common methods. The results of the present study and the
statistical data collected from the mechanics of materials laboratories
show that in the bolt tension test with the device introduced in the ISO
standard, 96% of the test specimens are broken in the form of bolt
breakage along the threaded length, while in the tensile test of the bolt
with nut, only 10% of the specimens are broken by the bolt breakage
mechanism along the threaded length. According to the frequency of
failure mechanisms in both methods, it is found that the tensile strength of
the bolt is determined in the bolt tensile test with the ISO device. When, in
the bolt and nut tension test, it leads to the evaluation of the tensile
strength of the bolt and nut set. Considering the compatibility of bolt and
nut performance in steel structures, it is suggested to perform tensile test
of bolt and nut, in addition to other tests. In this research, in addition to
conducting experiments and collecting statistical data, numerical
simulation in finite element software has been carried out to validate the
mechanisms of bolt failure in both methods.
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