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Abstract : The novel T-head one-side bolt can effectively solve the problem that the traditional high-strength bolt cannot be
directly applied to the bolted beam to tubular column joints. However, the bearing mechanism of each component
in the beam-column joint with this novel bolt is still unclear and needs to be further explored. The T-head one-
side bolt is characterized by the shape of the bolt hole on the endplate and tubular column. To explore the
mechanical response and bearing mechanism of the endplate and beam components in this novel bolted
connection, the finite element analysis software ABAQUS was used to carry out a systematic numerical analysis
on the tensile performance of the T-stub connections based on the component method. The main research

contents and conclusions are as follows: an accurate three-dimensional finite element model of the connection
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was established, and five yield line patterns on the T-stub flange in T-head one-side bolted joint was studied.

Finally, the calculation formula for the yield strength of T-stub joints with T-head one-side bolts is given based

on the principle of virtual work and the yield line theory.
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Table 1 Material properties of each component
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Fig.3 Comparison of load-displacement curves
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Fig.4 Load-displacement curves of T-stub with

various flange thicknesses
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Fig. 5 Mises stress contours of connections with flange

thicknesses of § mm and 20 mm (unit: MPa)
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Fig. 7 Comparison of load-displacement curves between T-stub connections with different types of bolts
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Fig. 10 Load-displacement curves of T-tub connections with different bolt hole layouts
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Fig. 13 Load-displacement curves of T-stub connections with various installation gaps
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Table 6 Yield bearing capacity of T-stub connections

with various installation gaps kN

M-144X M-144X M-34X M-144X M-34X
oy/mm  84-84X 144-34X  144-  144-144 X 144~

112 112 144 X112 192 144192
1 74.6 26.2 53.1 67.9 118.5
2 73.3 25.9 52.7 67.7 116.8
4 73.1 25.7 52.1 67.1 116.3

14 FAEREBETTEESHEBENT ST
Fig. 14 Equivalent plastic strain distribution of T-

stubs with various installation gaps
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