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Mechanical behavior of lap joints between saddle-shaped connectors and

channels under axial tension
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Abstract: The cross lap joint between saddle-shaped connectors and channel steels serves as a crucial connection in
prefabricated hanger systems and is widely used in the installation of pipelines in buildings with special functional
requirements, such as large-span stadiums and subway stations. This study focuses on a typical loading condition, i.
e., axial tensile load, to investigate the mechanical behavior of cross-shaped lap joints in the prefabricated load-
bearing hanger system under monotonic and cyclic loads. The axial force transfer mechanism, failure modes, load-
bearing capacity, energy dissipation capacity, and stiffness degradation behavior of the joints are systematically
analyzed. Based on the established refined numerical model, the effects of saddle-shaped connector thickness and hole
shape on the ultimate strength and ultimate displacement of the cross-shaped lap joint were analyzed. The results
show that the failure modes of the joint mainly include tearing at the edges of connector holes, fractures at the bent
sections of connectors, slippage between the high-strength bolts and connectors, damage to the teeth of channels, and
flaring failure of channel edges. Saddle-shaped connectors with round holes can reduce the slippage caused by the size
difference between the connector hole diameter and the high-strength bolt shaft diameter, thus improving the initial

stiffness and plastic deformation capacity of the cross-shaped lap joint. The thickness of the saddle-shaped connector
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significantly affects the strength and stiffness of the joint. If the stiffness of the saddle-shaped connector is too low, it

will lead to premature failure of connectors before channels. Cross-shaped lap joints composed of 6 mm thick saddle-

shaped connectors and channels can fully utilize the tensile performance of both components.

Key words: prefabricated load-bearing hanger system; saddle-shaped connector; axial tensile test; channel;
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hanger system
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RH-2-C 11.294 30. 294 3. 281 0.18
RH-4-C 4.100 21.730 5.793 0. 26
RH-6-C 2.101 14. 693 7.945 0.31
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Tab.5 Values of Johnson-Cook damage parameters

RIS 28T R AR /MPa D, D, Dy D, Ds S,
Q235B 235 43. 408 44.608 —0.016 —0.014 5 0.046 0.000 833
Q355B 355 0.811 6. 047 —7.09 —0.03 2 0.001 33
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Tab. 6 Influence of channel materials

JEk Ik 1% IR R WA
RN TR ZoTE- A 4 T 2%, ks WE
P,/kN A,/mm P,/kN A,/mm E,

LH-4-M-235 9.12 8.84 29.68 35.33 3.73
LH-4-M-355 10.02 10.16 35.01 40.69 6.26
LH-6-M-235 14.13 4.93 25.53 22.56 7.83
LH-6-M-355 19.36  6.68 41.06  25.47 9.23
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