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COLUMNS

Columns are structural members, subjected to axial or eccentrically applied compression, Wthh have
unbraced lengths far exceeding the smallest dimension of their cross sections. Under a load, lateral deflection
will occur perpendicular to the axis for which the columns “Moment of Inertia” is smallest. Since most
columns are vertical, braced by horizontal members carrying loads perpendicular to the column, the upper
loads are cumulative upon the lowest unbraced vertical span of the column. Any bracing member, even
though not vertical, must be considered a column if it is subjected to compression. Loads on columns are
parallel to the position of the column, whether exerted axially or eccentrically as in bolted metal framing
systems fitting connections.

To avoid column failure, it is necessary to evaluate how it will react to all potential forces which will act upon
it and to design with an adequate safety factor to preclude that possibility. Factors affecting column load
calculations are listed below:

« Length of column subjected to maximum cumulative load between brace points. (Example: Section of
storage rack column from floor to first shelf.)

« Structural analysis of the member in regard to its cross sectional area multiplied by compressive stress
limits of the material from which the column was made. The cross section of the shape can be evaluated by
its “Radius of Gyration” or “r” value. For the purpose of column comparison, consider the “r” value for the
lesser axis of each shape.

« The direction of the applied load, whether axial upon the columns’ center of gravity or eccentrically as
found in fitting connections to channel slots. Loading data is provided on pages A-1 through A-24 for both
conditions. (Loads exerted on columns more eccentrically than by typical fitting connections become
complex loads and require calculations by qualified design professionals.)

« Column end conditions and their effect on the column design equations. (Refer below)

The restraints, by which column ends are held, are calculated to have a “K” value, or an “effective
length factor”. This “K” value applies to column design equations in accord with AISI “Specification For The
Design of Cold-Formed Steel Structural Members”. Column end conditions and related “K” factors are
described below.

v 1.) Fixed top and bottom. Both ends 2.) Pin ended top - fixed bottom. The top

i are restricted against lateral of the column is restricted against lateral
movement  (translation), and movement (translation) but is capable of
: rotation. The K value of this rotation. The bottom is restricted from

either movement. The K value of this
condition is equal to .80.

condition is equal to .65.
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3.) Pin ended top and bottom. Both gz* 4.) Translatable top - fixed bottom. The
the top and bottom of the column i top of the column cannot rotate but is
are restricted against lateral : allowed to move laterally. The bottom
movement (translation) but are of the column is restricted from either
allowed to rotate. The K value of movement. The K value of this
) this condition is equal to 1.0. . condition is equal to 1.2.
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FORMULAS FOR COMMON BEAM LOADING mumm
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R - Reaction W - Total Uniform Load /\- Deflection
M- Moment V - Shear E - Modulus of Elasticity
P - Concentrated Load L - Length | - Moment of Inertia
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