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Abstract: The behavior of multiplanar KK'X gap joints
in circular hollow section (CHS) trusses was investigated
experimentally and numerically. First, failure tests on two
KK’'X joints with different geometric parameters were

conducted with different geometric parameters to
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examine their deformation feature, failure mode, load-
deformation responses, ultimate bearing capacities, and
strain intensity distributions. Next, a finite element (FE)
model of KK’'X joints was established and validated
against the experimental results. The plastic zone and its
development were analyzed using this model. The results
indicate that the failure mode of the all joints belongs to
chord plasticization. The depression deformation of chord
wall at K compressive brace came to maximum. Increasing
the brace diameter could enhance the ultimate bearing
capacity of the joint. The stress distribution near the
intersection between brace and chord is more
complicated, with the maximum strain intensity occurring
at the chord saddle adjacent to the K compressive brace,
where yielding initiates first. The plastic zone then
propagates outward, eventually encompassing the most

region of the joint region.

Keywords: circular hollow section (CHS)
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Fig.1 Symbol of geometric parameters of KK'X gap joint
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Tab.1 Geometric parameters of specimens

R GE D/ T/ dy ) d &/ 0 of
I mm mm mm mm mm mm () ()
KKX—1 245 6 80 6 80 6 60 60
KKX—2 245 6 102 6 102 6 60 60
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Tab. 2 Non-dimensional geometric parameters of

specimens
T4 5 V4 Bx (5% P K
KKX—1 20.4 0.33 1.0 0.33 1.0
KKX—2 20.4 0.42 1.0 0.42 1.0
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Fig.3 Dimension of truss specimens (unit:mm)
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Tab.3 Test results of mechanical property of
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Tab. 4 Test value of ultimate bearing capacity of specimens
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Fig.21 Boundary condition for FE model of joint
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Fig.22 Influence of boundary condition on FE result
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Fig.23 Boundary condition for FE model of KK'X joint
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Fig.24 FE model of KK'X joint with weld
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Fig.25 Influence of weld model on FE result
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Tab.5 Comparison of ultimate loading capacity of specimens between FE and test
S N, 7o /KN N, pem/kN N, rem / Ny s
KKX—1 203.8 198. 3 0.97
KKX—2 315.1 292.7 0.93
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