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G. Design Equations and Procedure for Beam-ColumnéBraced Frame)

There is ncstandardset of design steps but the following procedure may be suggested.

Step 1: Design Load
Moments should be computed at both the top and bottom of the collfpn.and
M., are the maximum design moments in theandy-axis of the member.

P, = 1.2P, + 1.6P;
My, = 1.2Mp, + 1.6 My,
My, = 1.2Mp, + 1.6My,

Step 2. Initial Member Selection. (Equivalent Axial Load Method)
Beam-column design is a trial and error process in which a trial section is checked
for compliance with the AISC interaction equations (H1-1a) and (H1-1b). Initial
guess of the member is made by using AISC Table 3-2 and the Column Tables.
AISC/LRFD Specification (H1-a) can be rewritten, by multiplying each term by

oP,, as
8¢ P, 8¢ P,
9¢anaz 9¢any Y ¢
or at the limit state,
8¢ P, 8¢ P,
9¢anw 9¢any Y ¢

Multiplication of the third term byM,,,. /M,,.. and letting

B9, and Mrs
m = u =
9¢ana: Mny

the equivalent loadK,.,) is obtained

Pu+mMum+mUMuy:¢Pn:Pueq

where the values: (bending factor) are found in the AISC Table 3-2 andre
obtained by guessing from the Column Tables.
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Step 3: Check member.

(@)

(b)

(©)

(d)

Column Effect: Calculate the axial strengthg: P,. It is useful to compute
the slenderness parameperfor both thez- andy-axis for steps (d) and (e):

. _K.L [F,
« Te mE
A — KL, | F,
Y r mE

Beam Effect(z-direction): Calculate the bending design strength, &/,,,. for
thez-axis. Check both LB and LTB.

Beam Effect(y-direction): Calculate the bending design strength, &,,,, for
they-axis. This analysis is similar to step (b) except thaixis propertiesy,
andZ,) are used. Consider only LB in the flange since there will be no LTB in
they-axis.

Moment Magnification (z-axis direction): Calculaté€’,,, for the z-axis
moments using:

M
Crne = 0.6 — 0.4 (—1) (H1-4)

M,
Here, M; and M, are the end moments with the conditidd, | < | M,| and

the sign of the valud/, /M, is:

for reverse curvature
for single curvature

(M1/Mz), >0
(My/M,), <0

CalculateB,, for the z-axis using the formula:

Cme >1 (H1-3)

Bi= —
' ]-_Pu/Pela:_

The Euler buckling loadP,,,, is calculated using the-axis properties
regardless of which axis is weaker:

7r2EAg B F A,

Pe z = —
! K,L, A2
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(e) Moment Magnification (y-axis direction): Repeat step (d) for theaxis using
the formulas:

M,
L =0.6—0.4(2 H1-4
Cpy = 0.6 —0 <M2>y (H1-4)
C
By, = my_ > H1-3
W1 —P,/Pg, ~ ( )

The Euler buckling loadP.,,, is calculated using thg-axis properties
regardless of which axis is weaker:

m?EA, F,A,
Pery = Y
KyLy )‘Cy
() Interaction:
If P,/¢.P, > 0.2 then
P, 8 [ M, M,
Sl ue bd ) = interaction ratio< 1 H1-1a
¢an 9 <¢5an ¢any ( )

If P,/¢.P, < 0.2 then

26.P, *

(g) Redesign:If the interaction ratio falls in the range between 0.95 and 1.0, then
no redesign may be necessary. Otherwise, it is necessary to check a new
section using the general formula:

Load

New Weight= Old Weightx my

= Old Weightx Interaction



