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Abstract

Rectangular Hollow Sections (RHS) because of their high resistance to tension, as well as compression, are commonly
used as a bracing member with slotted gusset plate connections in steel structures. Since in this type of connection only
part of the section contributes in transferring the tensile load to the gusset plate, shear lag failure may occur in the
connection. The AISC specification decreases the effective section net area by a factor to consider the effect of shear lag
for a limited connection configuration. This study investigates the effective parameters on the shear lag phenomenon for
rectangular hollow section members connected at corners using a single concentric gusset plate. The results of the
numerical analysis show that the connection length and connection eccentricity are the only effective parameters in the
shear lag, and the effect of gusset plate thickness is negligible because of the symmetric connection. The ultimate tensile
capacity of the suggested connection in this study were compared to the typical RHS connection presented in the AISC
and the similar double angle sections connected at both legs. The comparison indicates that tensile performance of the
suggested connection in this study because of its lower connection eccentricity is much higher than the typical slotted
connection and double angle connections. Therefore, a new equation is suggested based on the finite element analyses to
modify the AISC equation for these connections.
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1. Introduction

Rectangular hollow sections (RHS) with the slotted gusset plate welded connection are commonly used in steel
structures as a bracing member because of their high resistance to tension as well as compression. Three limit states are
normally considered in the design of theses members in tension (Equations 1 to 5): tensile yielding in the gross section;
shear rupture along shear failure paths; and tensile rupture in the net section. The presence of bending moment or stress
concentration in tension members reduce the section capacity. In bracing members, moment and stress concentration
may develop from connection eccentricity when the neutral axis of the bracing member does not coincide with the
centroid of connection lines depending on the connection types. Gusset plate connections represent the easiest method
of connecting RHS brace members and since in this type of connection only part of the section contributes in
transferring the tensile load to the gusset plate, stress concentration near the connection area in addition to the
secondary moment may results in connection failure under a load less than the section capacity which is known as a
shear lag effect (see Figure 1).
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