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Abstract: This paper introduces the evolution of ultimate capacity equations for overlapped CHS K-joint and reveals the
shortcomings of existing equations. A finite element parametric analysis was conducted to study the failure modes of
overlapped joints with various geometric configuration. The effects of different parameters, including joint geometric
dimension, brace overlapping sequence and the presence or absence of hidden weld, on ultimate capacity were
compared and analyzed, based on which the detailing suggestions on joints were proposed. Through the joint
efficiency concept, the joint capacity was nondimensionalized by dividing by the brace section yielding strength,
resulting in a simplified and rational capacity formula. The joint efficiency factor was determined by multiple
regression analysis. Compared with several sets of experimental and numerical results, the precision and reliability of
the proposed formula were proved, and meanwhile the formula can be also applicable to unsymmetrical joints. The

capacity equation has been adopted in current standards for design of steel structures.
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Fig.2 Comparison of failure modes between test and

finite element analysis
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Fig.4 Boundary conditions and loading methods of

overlapped joint
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Table 1 Parameters of joint in finite element analysis
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Fig. 13 Probability distribution of the ratio between

predicted bearing capacity of formula (3e) and finite

element results (4=60°)
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Fig. 15 Comparison between the calculated joint efficiency

values of formula (3e) and the actual joint efficiency
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