Rapid Selection of W Columns (AASHO Method of Design)

NARENDRA K. MEHTA

In pEsIGN of a column subjected to combined axial load
and bending about one axis, use of the AASHO formula
in Appendix C of the AASHO Specifications for the
allowable column stress is tedious and time-consuming.

Rapid selection of the required column size for given
forces can be made with the aid of curves presented
here. Curves are developed for A36 steel, but can be
used for A588 and other higher strength steels.

BASIC EQUATIONS
From Appendix C of AASHO Specifications:
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The meaning of the different symbols is the same as

given in Appendix C, except as defined below:

¢; = Eccentricity of applied load at end of column

having the greater computed moment A/, in.
= M,/ P
P = Axial compressive load, kips
Curves are developed using Eq. (C) for a number of
wide flange (W) sections.

LIMITATIONS OF CURVES

Curves presented here can be used for the design of a
column where the following conditions are applicable:

(a) Eq. (C) governs the design; i.e., the value of
actual L/r is assumed to be less than or equal
to the value given by Eq. (B).

(b) Allowable stress value obtained by ignoring
moments and considering P load as concentric
load, and using L/r about an axis perpendicular
to the plane of bending, is assumed to be greater
than that given by Eq. (C).

(c) Bending of the column is about the major axis.
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USE OF CURVES
(a) For A36 Steel:

Enter the curves with known values of P and

¢.(= M,/P).
(b) For Higher Strength Steels:
(1) Calculate value of given eccentricity (¢, =
M,/ P).
(2) Calculate equivalent value of axial load P.
P = (P X 20 X 9)/fy
For A588 steel (5, = 50 ksi), P’ = 0.73P

(3) Enter the curves with values of ¢, and P’.

The curve which falls towards the right and above the
. . . ’ ”

point of intersection of P (or P’) and e, represents the

required size of the column.

ILLUSTRATIVE EXAMPLES

Example 1
Given: P = 195 kips
M, = 3900 in.-kips (bending about major axis)
A36 steel
Solution:
Assume W14 section required.

er = M,/P = 3900/195 = 20.0 in.
From Fig. 2 (for P = 195 kips and er = 20 in.):
W14 X 167 satisfies

Example 2

Gioen: P = 411 kips
M, = 2466 in.-kips (bending about major axis)
A588 Steel (F, = 50 ksi)

Solution:
Assume W12 section required.

el = M,/P = 2466/411 = 6.0 in.
For A588 steel (F, = 50 ksi):
P’ = 0.73P = 0.73 X 411 =~ 300 kips

Il

Il

Enter Fig. 3 with P’ = 300 kips and ¢, = 6 in.
W123X 133 satisfies
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