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ABSTRACT

In the design of steel beam-to-column moment connections, controlling the
local effects of concentrated loads on the column flange is essential. The
available capacity of flange and web in local bending, web local yielding,
web compression buckling, and web local crippling under concentrated
loads are developed based on research on the behavior of wide flange
sections, and limited information is available on the behavior of box
sections. In this paper, the bearing capacity of the flange and web of box
sections under concentrated loads is evaluated. A finite element model
was created to investigate the behavior of the flange and web of a box
column under a concentrated load, and its accuracy was evaluated using
experimental data. Subsequently, the behavior of eight box column
specimens under three types of loading defined in the AISC 360-22
specification, namely, single compression, double compression, and single
tension, was investigated. The capacity of the flange and web of box
sections in local failure was determined using code equations and
compared with the results of finite element analysis. The results revealed
that the theoretical local web yielding capacity is between 66% and 153%
of the column capacity. On the other hand, the web local crippling
capacity determined using AISC 360-22 specification is non-conservative
and ranged from 406% to 932% of the actual capacity. Additionally, the
design code relationship for web compression buckling is also non-
conservative, providing a value between 1246% and 3810% of the actual
column capacity. The code equation for local flange bending was always
conservative, providing values between 38% and 89% of the column
capacity. Two relationships are proposed for determining the web local
crippling and web compression buckling capacities of box columns.
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