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Column Base Plates

When a steel column is supported by a footing, it is necessary for the column load
to be spread over a sufficient area of the footing. We do this by a steel base plate.
The base plate can be welded or by some type of welded or bolted lug angles.
OSHA requires that you use no less than four anchor bolts for each column base
plate. The lengths and widths of column base plates are usually selected in even
inches, like 8” X 10”. The thickness is in */g” increments up to 1.25 inches and
/,” inch increments thereafter.

The design bearing strength, ¢.P,, and the allowable bearing strength, P,/Q. for
column bases and bearing on concrete are found in J8 of the specification.

$. = 0.60 (LRFD) ) = 2.50 (ASD)
The nominal bearing strength, P, is determined as follows:
(a) On the full area of a concrete support:
P, =0.85f/A (J8-1)
(b) On less than the full area of a concrete support:
P, = 0.85f/A1 /A2 /Ay < 1.7/ A (J8-2)
where

A| = area of steel concentrically bearing on a concrete support, in.? (mm?)
A2 = maximum area of the portion of the supporting surface that is geo-
metrically similar to and concentric with the loaded area, in.> (mm?)

Note: /A,/A; < 2
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As you can see:
B=2n+ 0.8bfand N = 2m + 0.95d

Remember, B and N are usually in even inches. Also m and n should be about
equal. Base plates should usually be designed with ASTM A36 material. For most
wide-flange columns subject to axial compression only, a °/,¢ inch fillet weld on one
side of each flange will provide adequate strength.
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base plate length, in.
base plate width, in.
colomn flange width, in.
overall column depth, in.

yvield-line theory cantilever distance from col-
umn web or colomn flange, in.
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the required axial compressive load (LEFD), Kips

the required axial compressive load ( ASD), Kips
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where
¢ = resistance factor for flexure, 0.90
L} = factor of safety for ASD, 1.67
F, = specified minimum yield stress of base plate, ksi

Since [ 1s the maximum value of m, n, and An’, the thin-
nest base plate can be found by minimizing m, n, and A. This
is usually accomplished by proportioning the base plate di-
mensions so that m and n are approximately equal.

AISC, Design Guide 1, 2" edition mentions design procedures for three general
cases of base plates subjected to axial compressive loads.

Case I: A=A,

Case I1: Az 4A,

Case I: Ay <Ay < 44,
Example 1

Design a base plate for a W12 X 152 column (Fy,=50 ksi) that supports a dead load
of 220 kips and a live of 440 kips. Use and A36 plate (F,=36 ksi) to cover the entire
area of the 3 ksi concrete pedestal.

This would be Case |: A,=A;



1 Shape Weight Area Depth by ty tr Kges

2 w A d
3 Ibsift in® in  in in in in
214 WA12%190 190 558 144 127 106 174 233
215 WA12%170 170 500 140 126 0960 156 216
216 WA2%152 152 447 137 125 0870 140 200
217 WA12%136 136 399 134 124 0790 125 185
218 W12%120 120 353 131 123 0710 111 170
219 WA12%106 106 312 129 122 0610 0990 <~
220 W12X96 96.0 282 127 127 "
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We see that*
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N =/632.68 in? + 1.508 in = 26.66 in now if we round up to even inches, N = 28 in

A, 632.68in? _ . .
B=—=——————=22.6inrounded up to even inches,B = 24 in
N 28 in
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